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Memorandum 

To: Gary M. Carlton, Executive Officer 
California Regional Water Quality 
Control Board 

4 

Central Valley Region 
3443 Routier Road 

Date: December 3 I, 1997 

Sacramento, California 95827-3098 

From: Department of Pesticide Regulation - 1020 N Street, Room 100 
Sacramento, California 958 14-5624 

Subject: RICE PESTICIDES PROGRAM REVIEW 

Pursuant to the Rice Pesticides Program being conducted under a triennial 
review process, my staff prepared the attached annual report containing a 
review of the 1997 rice season and a proposal for the Rice Pesticides Program 
for the next triennial period spanning the years 1998-2000. 

This memorandum will provide overviews of the 1997 rice production season 
and the cumulative three-year Rice Pesticides Program spanning 19951997. 

The goal of the three-year program is to meet performance goals for the rice 
pesticides established in the Basin Plan of the Regional Water Quality Control 
Board Central Valley Region (Board) to protect water quality and prevent 
aquatic toxicity. The five pesticides are the herbicides molinate and 
thiobencarb, and the insecticides carbofuran, methyl parathion, and malathion. 
The most significant points of this review for 1997 are: 

0 Rice acreage decreased slightly (less than one percent) from 1996; use of 
the herbicide thiobencarb increased 63 percent from 1996, while use of 
molinate, carbofuran, and methyl parathion decreased 13, 11, and 35 
percent, respectively. 

0 Water-holding requirements used to facilitate dissipation of rice pesticides 
on the site of application appear to be adequate for meeting performance 
goals. 
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l Concentrations of molinate and thiobencarb exceeded performance goals 
in the agricultural drains in a close proximity to rice fields for one to two 
weeks during the peak of the application season. Concentrations of 
carbofuran barely exceeded the performance goal from late April through 
late May in one agricultural drain, and on two dates in early May in the 
other agricultural drain. 

0 Water collected periodically from the Colusa Basin Drain in April, May, 
and June was not acutely toxic to aquatic invertebrates. 

l The most significant sources of rice pesticides in surface water appear to 
be aerial drift and seepage beyond the field perimeter. 

. Only four variances on water-holding requirements (emergency releases) 
were approved and these releases could not have had an impact on 
pesticide concentrations at the monitoring sites due to their geographic 
locations. 

0 Compliance with management practices for minimizing spillage of rice 
pesticides into surface water was excellent. 

The rice pesticide program has remained essentially unchanged for the last three 
years due to the overall success in meeting performance goals through the 
water-holding periods required when restricted materials are used. Some 
seasonai exceedences of performance goals have occurred and are attributable 
to sources other than discharge after the holding periods. The following 
highlights observations and trends observed over the last three years: 

l Overall, estimates of rice acreage harvested ranged from 465,000 acres 
(1995) to 517,000 acres (1996). Rice acreage is thought to be at the 
highest levels possible in the Sacramento Valley in 1996. 

0 Water-holding requirements used to facilitate dissipation of rice pesticides 
on the site of application appear to be adequate for meeting performance 
goals. 
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a Rice pesticide concentrations in the Sacramento River were not detected 
above levels the laboratories could quantify for thiobencarb, carbofuran, 
methyl parathion and malathion; molinate concentrations were low (below 
2 parts per billion). 

l Early season concentrations (prior to the end of the required water-holding 
periods) of molinate, thiobencarb and carbofuran in the agricultural drains 
have exceeded the performance goals each year. Methyl parathion 
concentrations exceeded the performance goal in one agricultural drain in 
1995 and malathion concentrations exceeded the performance goal in two 
agricultural drains in 1995 and one in 1996. Analyses of the pesticide use 
data suggests the most significant sources of rice pesticides in surface 
water prior to the end of the required water holds app,ear to be aerial drift, 
seepage beyond field perimeters and during some years, emergency 
releases. 

l Variances on water-holding requirements (early or emergency releases) 
were largely limited to unusual weather events that overwhelm water- 
holding capacities. (Unseasonable mid-May rains and subsequent winds 
resulted in many variances in 1996.) 

0 Compliance with defined management practices for minimizing spillage of 
rice pesticides into surface water was excellent. 

0 Programmatic adjustments to shorten the water-holding periods for 
growers discharging into multi-grower recirculating systems are not 
needed. A study conducted by Department of Pesticide Regulation (DPR) 
showed toxicity to aquatic invertebrates existing in water collected at the 
point of discharge from fields within closed recirculating systems was 
quickly rendered nontoxic downstream within the closed system. 
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The rice pesticide program for 1998-2000 has the same basic framework as the 
1995-1997 program, with one addition and the following highlights: 

l Variances on water-holding requirements will be granted in limited cases 
where documented saline conditions exist on the field at levels shown to 
produce economic damage to rice. These variances will be protective of 
established water quality objectives. 

0 Management practices for containing seepage, and the pesticides it may 
carry, will be addressed through education and implemented through 
voluntary efforts. DPR together with the University of California 
Cooperative Extension produced an informational brochure on seepage 
identification and mitigation that will be ready to distribute during the 
1998 season. DPR will continue to work with other agencies to better 
educate growers on the seepage problem and, where possible, to quantify 
effects of seepage on water quality. 

l Drift control measures will focus on educating the rice-growing 
community about the potential problems associated with aerial 
applications to properties near agricu1tura.l drainage canals and deposition 
to sweat ditches (small drainage ditches used to channel seepage water 
away from a field’s perimeter). DPR is revising the regulations pertaining 
to drift to address all aerial applications as a step towards mitigating this 
off-site movement of pesticides. In addition, DPR staff have been 
reviewing data produced by the Spray Drift Task Force on the sources of 
variability in spray drift. 

A study on toxicity monitoring in recirculating systems conducted by DPR in 
1995 was described in the 1995 Report on the Rice Pesticide Program. Our 
final interpretation of the data from this study is that the potentially toxic 
discharges of field water into a multigrower water management system were 
immediately rendered nontoxic upon joining other waters of the closed system. 
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There is no evidence to suggest that the current holding times for growers 
discharging into a closed system result in toxicity within the closed system. 
Thus, the holding times required within closed systems will remain unchanged. 

My staff will continue to work closely with your staff providing updates on rice 
pesticide monitoring results, updates on registration actions that may affect 
pesticide use in rice or potential discharges, opportunities to meet with an ad hoc 
advisory group to evaluate and plan guidelines for rice pesticide management, 
and summary information addressing rice pesticide use and water quality by the 
end of each year. 

I recommend the Board approve the proposed Rice Pesticides Program for 
1998-2000. The Rice Pesticides Program remains a model of how our agencies 
can cooperate to reach our common goal of protecting water quality. 

If you have any questions, please contact me, or your staff may contact 
Nan Gorder, at (9 16) 324-4265, or Marshall Lee, at (916) 324-4269. 

James W. Wells 
Director 
(9 16) 445-4000 

Attachment 

cc: Nan Gorder 
Marshall Lee 



Department of Pesticide Regulation 
Information on Rice Pesticides 

Submitted to the Central Valley Regional Water Quality Control Board 
December 23, 1997 

Programs have been implemented by the Department of Pesticide Regulation (DPR) since 
1983 to reduce discharges of the rice herbicides molinate (O&am@) and thiobencarb 
(Bolero%nd Abolish” ) into surface waterways. In 1990, the objectives of these control 
efforts were clarified and expanded, following the adoption of amendments to the Central 
Valley Regional Water Quality Control Board’s (Regional Board) Water Quality Control 
Plan (Basin Plan). This plan established performance goals for molinate and thiobencarb 
beginning in 1990, and for the insecticides carbofuran (Furadan@), methyl parathion, and 
malathion beginning in 199 1. Regional Board staff are currently in the process of 
amending the pesticide section of the Basin Plan. This Basin Plan amendment will 
include defining numeric water quality objectives for the rice pesticides addressed in this 
program. 

The following review describes the factors affecting quantities of molinate, thiobencarb, 
carbofuran, methyl parathion, and malathion discharged to agricultural drains and the 
Sacramento River and efforts to meet the performance goals in 1997. A summary of 
pertinent water quality monitoring efforts is provided. Programs implemented in 1997 
helped control discharges of molinate, thiobencarb, carbofkan, methyl parathion, and 
malathion from rice fields to comply with the performance goals and the water quality 
objective for toxicity in the Basin Plan. 

REVIEW OF 1997 PROGRAM 

Discussion 

A summary of the 1997 Rice Pesticides Program can be found in the following sections. 
Program requirements were implemented by county agricultural commissioners using 
restricted material permits. A description of the 1997 rice pesticide program 
requirements can be found in the guidelines provided to the county agricultural 
commissioners by the Director of DPR in a memorandum dated March 8, 1995 (see 
Appendix A). The 1995 permit conditions were determined appropriate for use in 1997. 
The commissioners also provided information to growers on the voluntary malathion 
program. Additional efforts were taken by DPR staff to continue improved 
communication about the seepage and drift problems to the rice industry. Aspects of the 
1995-7 program that were different from the 1994 program are summarized in Appen- 
dixB. 
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Molinate 

The standard molinate holding period remained 28 days in the Sacramento Valley. 
Shorter holding periods were available for molinate users in specific areas (closed water 
management systems, water-short areas, in hydrologically isolated fields throughout the 
rice-growing region, and in the San Joaquin Valley). 

Thiobencarb 

The standard Bolero holding period remained 30 days in the Sacramento Valley, while 
the standard Abolish hold was 19 days. Shorter holding periods were available for 
thiobencarb users in specific areas (closed water management systems, water-short areas, 
in hydrologically isolated fields throughout the rice-growing region, and in the San 
Joaquin Valley). 

Carhofuran, Methyl parathion, and Malathion 

The programs for the insecticides retained the basic strategies of the programs used in 
1995, with standard required holds of 28 days for carbofuran-treated fields and 24-day 
holds for methyl parathion-treated fields. Shorter holding periods were available for 
carbofuran users within closed water management systems. Malathion is not a restricted 
material; there are no requirements that treated field water be held on site. Malathion 
users are encouraged to voluntarily hold malathion-treated water for 4 days. 

Seepage Control 

Users of rice pesticides were required to prevent seepage of field water through the field’s 
weir box, generally by securing the box with plastic and with soil to a depth higher than 
the water level. 

Additionally in 1997 as in 1995 and 1996, the county agricultural commissioners’ of&es 
were supplied with several handouts providing guidance to growers on voluntary seepage 
prevention measures (see Appendix C). The single page handout was prepared by DPR 
and numerous interested parties representing the industry, the University of California, 
the agricultural commissioners, and the United States Department of Agriculture. The 
handout entitled: CZosed Rice Water Management Systems was prepared by the United 
States Department of Agriculture with the University of California Cooperative 
Extension. This information was distributed to growers at the time of permit issuance. 

Use of Selected Pesticides in 1997 

In rice-growing counties of the Sacramento Valley, county agricultural commissioners 
record the acreage treated with molinate, thiobencarb, carbofuran, and methyl parathion 
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when Notices-of-Application are submitted by the grower to each county office. Based 
on these records, and on pesticide use reports where available, it was estimated that 
308,584 acres were treated with molinate, 224,042 with thiobencarb, 138,175 with 
carbofuran, and 13,261 with methyl parathion (Table 1). These estimates indicate that 
molinate use decreased approximately 13.37 percent from use in 1996; thiobencarb use 
increased 62.97 percent; carbofuran use decreased 10.53 percent; and methyl parathion 
use decreased 35.29 percent. Pesticide use report data for two other important rice 
pesticides, malathion and bensulfuron methyl (Londaxq, are not available yet. 

Propanil use has been severely restricted in the Sacramento Valley by regulation since 
1986 to prevent potential damage to nearby susceptible crops (especially prunes). Use 
was allowed only in limited areas of Glenn and Colusa counties and south of Sankey 
Road in Colusa county with a cap on total daily applications (500 acres) and a limit to 
total seasonal use (10,000 acres). With the rapid development of widespread resistance to 
Londax in the broadleaf and sedge weed populations, alternative chemical tools were 
desperately needed in 1997. A new formulation of propanil was available and was 
believed to have a low propensity to move off the site of application. Emergency 
regulations were promulgated to allow expanded use of the new formulation of propanil 
by ground application (valley-wide use allowed with 3 mile buffer zones from susceptible 
crops) and to allow aerial applications in special study regions of Butte and Placer 
counties. Use data is not yet available. 

Rice blast, a potentially devastating fungal disease of rice, was first discovered in 
California in 1996. The incidence of this multi-cyclic disease increased dramatically 
between 1996 and 1997 (from approximately 13,000 to approximately 50,000 acres 
infected, respectively). No fungicides were registered in California to control this 
disease. Azoxystrobin (Quadrisa) was granted a Section 18 crisis emergency registration 
to combat this disease. Use data is not yet available. 

About 513,000 acres of rice are forecasted to be harvested in California in 1997, a 
decrease of about 0.78 percent from the 1996 crop. 

Enforcement Activities 

The county agricultural commissioners are responsible for enforcement of the rice 
pesticide programs. The role of the commissioners and their staffs includes explaining 
the program to growers; pest control advisers and operators; issuing restricted material 
permits; conducting use monitoring inspections; evaluating emergency release variances; 
and providing DPR with information on the use of pesticides. 

Before any material on the list of California restricted materials may be applied, growers 
must obtain a permit from their county agricultural commissioner. The permits may 
specify conditions for use of the material, including post-application water-holding 
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requirements. A Notice-of-Intent must be filed with the county agricultural commissioner 
24 hours prior to the application, providing the commissioners with the option to observe 
the mixing, loading, and application of the material, thus enforcing regulations that 
pertain to pest control operations. Molinate, thiobencarb, carbofuran, and methyl 
parathion are currently California restricted materials; malathion is not. Permits which 
specify post-application water-holding requirements, like those for the use of molinate, 
thiobencarb, carbofuran, and methyl parathion, also require that the Notice-Of- 
Application (NOA) be filed with the county agricultural commissioners within 24 hours 
after the application. NOAs are used to determine when holding periods begin. 

In 1996 DPR and the county agricultural commissioners implemented a Prioritization 
Plan and a Negotiated Workplan. Part of this plan was a negotiated number of waterhold 
inspections. These plans allow the counties to set priorities within standard guidelines. 
Rice pesticide applications and water-hold inspections are ranked as “High Priority” 
inspections as the rice pesticides are restricted materials, and several rice pesticides are 
under special study by DPR. The county offices then receive partial reimbursement from 
DPR based on numbers of inspections completed. 

Staff of county agricultural commissioners’ offices and DPR’s Pesticide Enforcement 
Branch inspected 3,101 rice fields for compliance with water-holding requirements. 
Four growers were cited for holding violations. None of the four violations were a result 
of intentional release of water. Additionally there were 185 inspections of the pesticide 
mixing and loading process with one in non-compliance and 314 inspections of pesticide 
applications with five in non-compliance. Only five of the total violations were serious 
enough to warrant agricultural civil penalty actions. None of the violators were cited in 
previous years. 

The county agricultural commissioners no longer grant variances on the holding 
requirements for fields treated with molinate if the length of the holding time is adversely 
affecting the rice plants. In 1997, emergency releases were limited to fields where an 1 l- 
day molinate hold had elapsed and circumstances beyond a conscientious grower’s control 
led to the need to release water. Growers granted such variances were instructed to dram 
water only to the extent necessary to restore a healthy growing environment for the rice 
seedlings. In 1997, two emergency releases were granted (affecting 420 molinate-treated 
acres; Appendix G) and two were denied by commissioners’ office staff. Table 2 presents 
information on emergency releases from molinate-treated fields from 1987 through 1997. 

Beginning in 1994, repeat and multiple violators were required, as part of special permit 
conditions, to make improvements in their water management capabilities. Such 
improvements may include installation of pumps for tailwater recirculation or leaving 
land fallow to contain spillage. Growers who violate water holding requirements are 
subject to maximum penalties within DPR’s Enforcement Guidelines. However, 
conditions preceding violations (e.g., unfavorable field conditions that could not be 
moderated by the growers’ best efforts) may be considered when assessing penalties. 
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COOPERATIVE WATER QUALITY MONITORING PROGRAM 

The California Rice Industry Association retained the consulting firm Kleinfelder, Inc., to 
collect water monitoring samples from the Colusa Basin Drain at Highway 20 (CBDS) in 
Colusa County, Butte Slough at Lower Pass Road in Suffer County, and from a site on the 
Sacramento River at the Village Marina (see Figure 1). The sampling methods and 
chemical analyses of the water samples from all three sites were conducted in the same 
manner. The monitoring protocol is in Appendix D. 

Summaries of the monitoring activities addressing molinate, thiobencarb, carbofuran, 
methyl parathion, and malathion in Sacramento Valley waterways in 1997 are presented 
below. 

Sampling and Analytical Regimen 

Samples were collected from all three sample sites from mid-April through late June. 
Samples were collected from CBDS twice weekly. Samples were collected from Butte 
Slough and the Sacramento River near the Village Marina weekly during the fmt and last 
two weeks of this period, and twice weekly during the middle six weeks. 

Samples were delivered to Zeneca Ag Products, manufacturer of Ordram, for molinate 
analyses. Samples were delivered to Valent, the primary distributor of products 
containing thiobencarb, for analyses . Samples were delivered to FMC Corporation, 
manufacturer of Furadan, for carbofuran analyses and to the California Department of 
Food and Agriculture (CDFA) laboratory for methyl parathion and malathion analyses. 
Additional samples representing over half of the total samples collected at CBDS and 
analyzed by the primary laboratories were analyzed as quality control samples. Molinate, 
thiobencarb, and carbofuran concentrations in the quality control samples were 
determined by the CDFA laboratory, and methyl parathion and malathion by A&a 
Laboratories. Additional samples were collected and stored for analyses in cases where 
confirmations of analytical results might have been required. Blind spikes were 
periodically submitted for analyses with field samples. 

The City of Sacramento analyzed molinate and thiobencarb concentrations in water 
samples collected from the Sacramento River at the intake to its water treatment plant. 
Samples were collected on May 15 and twice weekly from May 19 through June 13, with 
an additional sample collected the first week of June. 

Toxicity Testing 

Water samples were collected from the Colusa Basin Drain at CBDS weekly from April 
22 through June 3. Department of Fish and Game staff exposed neonate (~24 hours old) 
cladocerans (Ceriudaphnia dubia) to sample water for 96 hours, as well as to control and 
blind spiked water samples. Percent survival was recorded. 



Results of the 1997 Monitoring Program 

Results of the monitoring program are found by monitoring site in Tables 3,4, and 5. 
Results from the monitoring conducted by the City of Sacramento at the intake to the 
water treatment facility are found in Table 6. 

Molina te 

The highest concentration of molinate detected in these waterways in 1997 was 25.67 
parts per billion (ppb) at CBDS on May 22, as reported by Zeneca. These data indicate 
the performance goal for molinate (10 ppb) was exceeded in the Colusa Basin Drain for a 
five week period and in the ‘Butte Slough for three weeks, but not in the Sacramento 
River. Table 7 presents the peak concentrations of molinate in the Sacramento Valley 
waterways in each year since 1980. 

Molinate was detected in the Sacramento River at the Village Marina in Sacramento 
County on four dates from May 20 through May 29, with a peak concentration of 1.72 
ppb. The City of Sacramento detected concentrations of molinate in the Sacramento River 
at the intake to its water treatment facility on ten days from May 15 through June 11 with 
a peak concentration of 1.3 ppb (Table 6). A peak of 1.7 ppb was found there in 1993. 
The maximum contaminant level for molinate, established to protect public health, is 20 
PPb. 

Thiobencarb 

Analytical results reported by Valent indicated thiobencarb concentrations in the 
agricultural drains were highest in CBDS, where they peaked at 12.3 ppb on May 20 
(Table 3). Based on these results, the thiobencarb performance goal (1.5 ppb) was 
exceeded on eleven out of twelve sampling dates from May 6 through June 12 in the 
Colusa Basin Dram, and on the three sampling dates from May 22 through May 29 in 
Butte Slough (Table 4). Thiobencarb was not detected in the Sacramento River at the 
Village Marina (Table 5). The City of Sacramento did not detect thiobencarb above 0.10 
ppb (the level above which concentrations can be quantified) at the drinking water intake 
(Table 6, respectively). Table 8 presents the peak concentrations of thiobencarb in 
Sacramento Valley waterways in each year since 1980. 

Carbofiran 

Results of carbofuran analyses performed by FMC are presented in Tables 3,4, and 5. 
The performance goal for carbofuran (0.4 ppb) was exceeded in the Colusa Basin Drain at 
CBDS on four dates between April 22 and May 22, with a peak concentration of 0.62 

6 

-- -- 



c 

ppb. The performance goal was also exceeded in Butte Slough on May 6 arid 8,‘with a 
.._ ‘7, I’&:,. 

peak concentration of 0.59 ppb. No carbofuran was detected in the Sacramento River. 

Methyl parathion 

Results of methyl parathion analyses performed by CDFA indicated that methyl parathion 
was detected at the CBDS and Butte Slough sites, with a peak concentration of 0.107 ppb 
on May 13. The methyl parathion performance goal (0.13 ppb) was not exceeded in 1997 
(Tables 3,4, and 5). 

Malathion 

Analytical results performed by CDFA indicated that malathion was detected only once at 
the Butte Slough site at a concentration less than the performance goal of 0.1 ppb (Table 
4). 

Toxicity Testing 

DFG staff did not observe significant toxicity in water samples collected during 1997 (see 
Appendix E). This is not surprising as pesticide concentrations did not exceed the 
Ceriodaphnia dubia LC,, values. 

Quality Assurance Program 

Based on the methods used, all laboratories performed well on internal quality assurance 
and when provided with blind-spike samples. The detailed Quality Assurance Program is 
in Appendix F. 

Discussion of Monitoring Results 

Mass Transport of Pesticides in Agricultural Drains and the Sacramento River 

Estimates of the total mass of pesticides transported in the Sacramento River may be used 
to compare pesticide loading in different years. However, mass transport cannot be used 
to determine compliance with performance goals. The flow data only recently became 
available, thus mass transport has yet to be calculated. 

Weather and Its Infrueke on Water Quality 

Weather conditions, especially those during and after applications of rice pesticides, 
influence the performance of water quality control programs. Dissipation rates of many 
pesticides, e.g., molinate, increase with increasing temperature, so warm weather during 
water holding periods helps reduce concentrations. Warm weather in May of 1987 and 
1992 helped explain why concentrations in waterways and mass transport in the 



Sacramento River were relatively,low in those years. Conversely, in May 1990 and in 
late May and early June 1993, cool and rainy conditions prevailed, and the results of the 
molinate program were not as successful. Thus, it is important to be aware of weather 
patterns when reviewing monitoring data. 

The 1993 weather pattern was not conducive to pesticide dissipation and the large 
number of emergency variances on water management requirements resulted in unusually 
high pesticide loading in the agricultural drams and the Sacramento River. Likewise, the 
1995 season was unusually cool and wet, and not conducive to pesticide dissipation. The 
1996 season was notably wet, aggravating the massive weed problems. Late rains in mid- 
May in 1996, followed by over a week of strong winds, resulted in difficulties in holding 
water for many growers. 

The 1997 season was ideal for rice production, despite the devastating winter rams. In 
general, the warm spring provided time for cleanup and preparation of the fields in time 
for an early start to planting. 

Flows in Agricultural Drainage Canals and the Sacramento River 

Freshwater flows dilute pesticide-laden water that may enter surface waterways but flows 
in the Colusa Basin Drain remain low through water conservation efforts within the 
watershed of the Dram. The control gates were closed at Knight’s Landing from June 17 
through 30, eliminating flows from the Colusa Basin Dram to the Sacramento River 
during that time. 

Sources of Pesticides in 1997 

Pesticides used in rice culture may enter surface water from five sources under normal 
conditions. Drift during aerial applications and transport through levees with seepage 
water can be expected to contribute to loading during and shortly after the application 
period. Discharges from fields prior to the end of the legal holding times (i.e., illegal 
releases and emergency releases) are most prevalent two to four weeks following appli- 
cation. Legal releases are the predominant source of loading after the water holding 
requirements lapse. By examining the occurrence of rice pesticides in surface water in 
relation to their application schedules (Figures 2-6), presumptions can be made regarding 
the effects of each potential source. 

Aerial Drift 

The 1996 rice pesticide program had specific provisions for reducing the effects of aerial 
drift on water quality, described above. Evidence suggests that aerial drift may continue 
to account, in part, for peak concentrations of all the rice chemicals in the Colusa Basin 
Dram. When peak concentrations occur early in the season, and at irregular intervals, the 
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source is likely drift at the time of application. In 1997, no dilution of pesticides in the 
agricultural drains occurred during May or June as there was no rain during that period. 

Drift cannot be addressed with management practices that help control discharges. Spray 
drift is an on-going issue for DPR. The Environmental Monitoring and Pest Management 
Branch continues to work with the Enforcement Branch and county agricultural 
commissioners to educate the rice industry and seek solutions to this problem. Pesticide 
registrants formed a Spray Drift Task Force to identify the key factors controlling drift. 
The Spray Drift Task Force has conducted numerous studies and has provided that data to 
the United States Environmental Protection Agency as well as to DPR. Regulatory 
management of aerial drift is being sought that, although generic in nature, will be 
applied to the Rice Pesticides Program in the future. 

Seepage 

In some rice fields, field water can move laterally through levees and beyond the perime- 
ter of the field. Often levee borrow pits are used as a conveyance for this water (in this 
case known as “sweat ditches”) and, when seepage flows are high enough, discharge the 
water into local drainage canals. Molinate, apparently transported with this seepage, has 
been detected in water in sweat ditches at concentrations as high as 840 ppb, even after 
the ditches were tarped to eliminate influences of aerial drift (Pino 1992). Staff of the 
Regional Board sampled four sweat ditches in 1994, although in this survey the ditches 
were not tarped. Molinate was detected in each ditch at concentrations ranging from 44 
to 1300 ppb; carbofuran, from 0.4 to 11 ppb. At one of the sites, molinate granules were 
visible on both sides of the sweat ditch, apparently the result of an inaccurate aerial 
application. Such aerial deposition of pesticides to sweat ditches is another means of 
transporting pesticides offsite into surface waterways. 

The seasonal changes in molinate concentrations at CBDS are more characteristic of 
sustained inputs like seepage than of the effects of incidental aerial drift, as was seen with 
methyl parathion and thiobencarb. Concentrations rose shortly after the application 
season began; this was well before the end of the required holding periods from rice 
fields. 

Language for a survey to quantify grower efforts to contain seepage has been drafted. 
This survey might have been conducted with the United States Department of Agriculture 
Natural Resources Conservation Service, but the survey it was to be combined with is not 
likely to be distributed. DPR will continue to explore other opportunities for surveying 
growers on this issue. 

DPR together with the University of California Cooperative Extension Service prepared 
an informational brochure providing the basis for the concern about seepage, and a list of 
efforts growers might take to help to contain seepage water. This new brochure is 
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currently in the final review stages and will be available for distribution to growers for the 
1998 season. 

Emergency and Early Releases 

Four variances in water holding requirements were granted in 1997 suggesting growers 
planned carefully for unusual weather patterns. The total area affected was 535 acres. 
The water discharged from these acres could not have contributed to concentrations 
detected in surface waterways due to the geographic location of the fields, or because the 
water was held on fallow land. Paperwork filed for these emergency releases can be 
found in Appendix G. 

Illegal Releases 

County agricultural commissioner offices inspected 3,101 acres for water-holding 
compliance and cited only four growers for holding violations. These violations were not 
the result of intentional release of water. Illegal releases are believed to be minimal. 

Legal Releases 

Evidence suggests that the length of the holding times in the Sacramento Valley is 
generally adequate to meet performance goals. After June 10, the approximate date on 
which the early post-application discharges may resume from treated fields, the presence 
of pesticides in regional waterways appears to be on the decline and not characteristic of 
the sustained contamination expected from inadequate holding requirements. In most 
cases, performance goals during this period were not exceeded for more than two 
consecutive sampling dates, indicative of sources of contamination that are transitory, 
such as aerial drift from late season applications or emergency and illegal releases, 
combined with discharges. 

Additional Information on Thiobencarb 

In 1994, the limitations on the sales of thiobencarb products were removed. Program- 
matic changes such as berming drainage structures and shorter required holding periods 
for fields treated with Abolish were thought to be helpful in improving water quality 
overall and precluded the need for a sales limitation. (Abolish, the liquid formulation of 
thiobencarb is shown to have a lower potential for Off-site movement than Bolero, the 
granular formulation.) 

United Agricultural Products-(UAP), distributors of Abolish, submitted data regarding the 
use of Abolish on fields utilizing the “pin-point flood” method of water management. 
Such fields are flooded, then drained or allowed to dry soon after seeding to help promote 
root growth in the seedling. Abolish is then aerially applied and the field is reflooded. 
UAP’s data show that thiobencarb concentrations are initially higher in field water treated 
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in this manner, compared to ftelds treated with the “preflood surface” method (Heier and 
Sakamoto 1994). However, field concentrations appear to decline quickly so that by 
nineteen days, the last day of the Abolish holding time in most situations, concentrations 
are about the same as those in fields treated using the “preflood surface” method. It was 
demonstrated earlier (Valent 1993) that the potential for thiobencarb to be discharged 
from a field treated with Abolish using the preflood surface method was much lower than 
from a field treated with Bolero. 

Preliminary use data indicate thiobencarb use increased dramatically in 1995 (up 47 
percent over 1994), in 1996 (up 29 percent over 1995), and in 1997 (up 87 percent over 
1996). This increase can be partially attributed to the usefulness of thiobencarb as a 
resistance management tool for weed resistance against Londax. The very long water 
holding periods coupled with grower concerns over the stringent emergency release 
provisions have resulted in growers turning to alternative production practices, such as 
the pin-point flood method that provides more flexibility for water holds early in the 
season. Aerial applications of Abolish lend themselves to use during the practice of the 
pin-point flood method. 

Tbiobencarb concentrations in the agricultural drains in 1996 and 1997 were higher for 
longer periods than in recent years, yet the water quality objective for toxicity and the 
additive toxicity levels were fully protected. Although thiobencarb use could rise further, 
holding periods, if they are properly implemented, will likely remain adequate for 
meeting the performance goals. The potential concentrations due to drift are not likely to 
be in excess of the toxicity objectives. DPR staff are conducting further analyses to 
evaluate trends in Abolish versus Bolero use. 

PROPOSED PROGRAM FOR 1998-2000 
Program Descriptions 

The program description proposed for the years 1998-2000 will differ in only one respect 
from that described in the memorandum to the agricultural commissioners in Appendix 
A. Limited provisions for emergency release of water will be added for fields where rice 
is strained by highly saline conditions. (Water quality objectives will be met under these 
emergency provisions.) The rice pesticides program will continue to use restricted 
material permits and associated conditions to implement water management practices that 
reduce pesticide discharges into surface waters. In addition, management of other 
important sources of contamination will continue to be addressed. These practices, when 
fully implemented, are expected to result in attainment of water quality objectives and 
protect performance goals. 



Discussion 

Water Holding Requirements 

The water holding requirements in the Sacramento Valley in 1995-1997 were adequate to 
meet performance goals and will not be adjusted in the 1998-2ooO program. These 
holding requirements will continue to prevent acutely toxic discharges as well. To 
prevent acutely toxic discharges of pesticides in the southern Sacramento and San 
Joaquin Valleys, water holding requirements for most users of molinate and thiobencarb 
were increased in 1995 and will not change in the 1998-2000 program. In addition, water 
holding times will not be increased in multi-grower closed systems. Rice growers in one 
of the several hydrologically-isolated areas may request the county agricultural 
cornmissioner to evaluate, on a case-by-case basis, the characteristics of the local 
drainage system to determine whether discharged water flows into perennial streams. 

Drift Control 

Drift control provisions will be as they were in 1995-1997, and special attention will be 
given to prevent aerial deposition to sweat ditches during application. DPR is revising the 
regulations pertaining to drift to address all aerial applications. 

Seepage 

Seepage appears to make contributions to the pesticide load in local drainage canals. 
Molinate and carbofuran have been detected in sweat ditches at concentrations high 
enough to exceed levels reported as acutely toxic to aquatic invertebrates by Harrington 
(1990) and Menconi and Gray (1992). Management practices can help minimize these 
contributions and will be promoted as means to minimize pesticide movement with 
seepage. 

DPR worked with the University of California Cooperative Extension to develop an 
informational brochure entitled: Seepage Water Mangament, Voluntary Guidelinesfor 
Good Stewardrhip in Rice Production. This brochure describes the potential adverse 
effects of discharged seepage, provides guidance in recognizing seepage, and suggests 
practices growers might implement to minimize the impacts of seepage. This brochure 
will be available to be distributed to growers for the 1998 season. 

DPR, along with county agricultural commissioners and others, will continue their 
efforts to identify areas where seepage contributes to local water quality problems and 
where possible, will track voluntary efforts taken by growers to contain or reuse seepage 
water. 
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Emergency/Early Releases 

Emergency release provisions will be expanded in a limited fashion to include fields with 
documented saline conditions that would result in economic damage to the rice if the 
saline water was left on the field. The provisions will be protective of the narrative water 
quality objective for toxicity. The detailed proposed provisions for these emergency 
releases are in Appendix A, Attachment 1, pages 3-4 (molinate provisions); and 
Appendix A, Attachment 2, pages 5-6 (thiobencarb provisions). 

Education 

As was the case in 1995-1997, DPR staff will use opportunities to educate growers, pest 
control advisors, and applicators on the unique problems of rice pesticides and surface 
water contamination. 

Enforcement 

County agricultural commissioners will continue the enforcement program outlined 
above. 

Monitoring 

DPR will continue to assume the responsibility of planning and implementing the 
monitoring program. Procedures for sampling and coordinating sample delivery to 
analytical laboratories will continue in a manner similar to 1997. The Califnmia Rice 
Industry will again support this program through retention of a consultant to collect the 
water samples. 
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Figure 1. Pesticide monitoring sites in the Sacramento Valley. 
(Key to monitoring sites on next page.) 
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CBDS 

CBDl 

BSl 

SSl 

SRl 

SRRAW 

Colusa Basin Dram near Highway 20 in Colusa County. 

Colusa Basin Drain at Roads 109 and 99E near Knight’s Landing in 
Yolo County, near its outfall on the Sacramento River. 

Butte Slough near Highway 20 in Sutter County. 

Sacramento Slough at the Department of Water Resources gauge 
station in Sutter County, near its outfall on the Sacramento River. 

Sacramento River approximately 1.5 km upstream from the contlu- 
ence with American River, at the Village Marina in Sacramento I 
County. 

Sacramento River at the intake to the water treatment facility in 
Sacramento, approximately 0.3 km downstream from confluence with 
American River, in Sacramento County. 
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Preliminary Data 
Subject to Change 

Figure 2. Acres treated with molinate in Colusa and Glenn Counties and concentrations of molinate 
in the Colusa Basin Drain near SR20 in 1997. 
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P reliminaty Data 
Subject to Change 

Figure 3. Acres treated with molinate in Butte County and concentrations of molinate in the Butte Slough near SR20 in 1997. 
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Preliminary Data 
Subject to Change 

Figure 4. Acres treated with thiobenarb in Colusa and Glenn Counties and concentrations of thiobencarb 
in the Colusa Basin Drain, near SR20 in 1997. 
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Preliminary Data 
Subject to Change 

Figure 5. Acres treated with methyl parathion in Colusa and Glenn Counties and concentrations of methyl parathion 
in the Colusa Basin Drain near SR20 in 1997. 
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Table 1. Acres treated with,mohnate (Ordram”)‘, thiobencarb (Bolero” and I* .,., -* .,.. ,..;, /.9, 
Abolish@), carbofuran (Furadan”), and methyl parathion in the counties of the Sacramento 
Valley in 19972. 

Butte 
Colusa 
Glenn 
Placer 

Sacramento 
Sutter 

Tehama 
Yolo 
Yuba 

Totals 308,584 224,042 138,175 13,261 

molinate 
61,482 
71,205 
69,849 
9,818 
5,279 
62,451 

464 
12,511 
15,525 

31,163 
76,459 
19,712 
9,641 
5,908 

49,381 
197 

10,886 
20,695 

46,205 1,261 
22,277 2,067 
20,803 1,122 
5,661 820 
1,177 346 

20,094 4,862 
298 0 
402 402 

21,258 2,381 c 

1. Molinate may be applied more than once at each site. 

2. Most values ate based on Notices-of-Application and pesticide use reports, when 
available, submitted to county agricultural commissioners. 

Table 2. Acres of molinate-treated rice fields where water was discharged under emer- 
gency release variances in the Sacramento Valley in 1987 - 1997. 

1987 5,712 1.94 
1988 4,897 1.41 
1989 3,235 0.86 
1990 23,394 6.32 
1991 2,224 0170 
1992 1,029 0.29 
1993 10,350 2.50 
1994 172 0.04 
1995 772 0.23 
1996 5,193 1.46 
1997 535 0.17 

Percent of total 
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PRElJMNARY DATA/SUBJECT TO CHANGE 
Table 3. 1997 Pesticide Concentrations at the Colusa Basin Drain near Highway 20 in Colusa County (CBDS) in parts per billion (ppb). 

Molinate Thiobencarb Carbofuran Methyl Malathion 
parathion 

Laboratory J3imay 91; E%maY GE E!JhalY QG l?IdQaYPAmarv 
type - 

Reporting 1.0 0.5 0.5 ,0.5 0.35 0.05 0.05 0.05 
limit (ug/f) 

Date 

3t31 ND 

4J22 ND 

4124 ND 

4129 ND 

5lOl 1.55 

5/06 4.49 

5lO8 7.31 

Y13 15.87 

5J15 15.98 

5l20 24.65 

5l22 25.67 

5f27 13.07 

5l29 14.88 

ND 

ND 

ND 

0.523 

1.85 

ND 

7.35 

NS 

15.7 

NS 

29.0 

NS 

11.9 

ND ND 

ND ND 

ND ND 

0.7 0.732 

ND 0.50 

1.9 0.917 

1.4 1.32 

3.6 NS 

4.1 4.17 

12.3 NS 

6.0 6.96 

4.4 NS 

3.3 2.95 

ND ND 

0.62 0.634 

0.27 0.297 

0.37 0.349 

0.44 0.415 

0.43 0.369 

0.42 0.360 

ND NS 

0.61 0.571 

ND NS 

0.42 0.408 

ND NS 

ND 0.204 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.107 

0.066 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ampfes collected by Kteinfetder, Inc. under contract with the California Rice Industry Association. 
Continued on next page... 
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Table 3, continued. 1997 Pesticide Concentrations at the Colusa Basin Drain near Highway 20 in Colusa County (CBDS) in parts per billion (ppb). 

Molinate Thiobencarb Camofuran Methyl Malathion 
parathion 

Laboratory primarv Pz; Primarv GG Primanr GG Primanr Prima 
type 

Reporting 1.0 0.5 0.5 0.5 0.35 0.65 0.05 0.05 
limit (ug/t) 

Date 

6l3 11.16 NS 4.2 NS ND NS ND ND 

615 9.41 9.51 2.6 2.58 ND 0.273 ND ND 

6/10 21.60 NS 2.0 NS ND NS ND ND 

6/12 12.44 13.1 2.0 2.05 ND 0.154 ND ND 

607 3.10 NS 1.3 NS ND NS ND ND 

609 3.05 4.13 1.5 1.51 ND 0.140 ND ND 

6/24 2.49 NS 1.3 NS ND NS ND ND 

6l26 2.37 2.81 1.3 ND ND 0.152 ND ND 

Key to designations on rice water monitoring table for CBDS: 

QC Quality control 
Blank cells Results not yet reported 
ND Not detected 
NS Not sampled 

PERFORMANCE GOALS (ppb): 

molinate 10 methyl parathion 
thiobencarb 1.5 malathion 
oarbofuran 0.4 

0.13 
0.1 
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PRELIMINARY DATA/SUBJECT TO CHANGE 

able 4. 1997 Pesticide Concentrations at Butte Slough at Lower Pass Road in Sutter County in parts per billion (ppb). 

Molinate Thiobencarb Carbofuran Methyl parathion 

Laboratory Primanr Pn’marv Primarv Primanr 
type 

Reporting 1.0 0.5 0.35 0.05 
limit (ug/l) 

Date 
/ 

301 ND ND ND ND 

4/22 ND ND ND ND 

4/29 ND ND ND ND 

ND ND 0.59 ND 

!YO8 1.67 ND 0.55 0.07 

W3 9.83 ND ND ND 

5/15 11.22 ND ND ND 

5J20 15.16 1.0 0.39 ND 

922 11.04 1.5 0.37 ND 

w27 16.42 2.2 ND ND 

5l29 12.12 1.6 ND ND 

Malathion 

erimarv 

0.05 

ND 

ND 

Nd 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Samples collected by Kleinfelder, Inc. under contract with the California Rice Industry Association. 
Continued on next page... 
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Table 4, continued. 1997 Pesticide Concentrations at Butte Slough at Lower Pass Road in Sutter County in parts per billion (ppb). 

Molinate Thiobencarb Carbofuran Methyl parathion Malathion 

Laboratory erimanr erimarv Primarv Primarv Primarv 
tvpe 

Reporting 1.0 0.5 0.35 0.05 0.05 
limit (ug/t) 

Date 

6/3 11.62 1.0 ND ND ND 

6f5 6.27 1.0 ND ND 0.05 

6flO 7.16 0.6 ND ND ND 

6t12 6.66 ND ND ND ND 

6f17 2.65 ND ND ND ND 

6f24 2.41 ND ND ND ND 

Key to designations on rice water monitoring table for Butte Slough: 

Blank cells Results not yet reported 
ND Not detected 
NS Not sampled 

PERFORMANCE GOALS (ppb): 

molinate 10 methyl parathion 
thiobencarb 1.5 malathion 
carbofuran 0.4 

0.13 
0.1 
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PRELIMNARY DATA/SUBJECT TO CHANGE 

Table 5. 1997 Pesticide Concentrations in the Sacramento River at the Village Marina in Sacramento County in parts per billion (ppb). 

Laboratory 
type 

Reporting 
limit (ug/l) 

Molinate Thiobencarb 

Primarv Plimarv 

1.0 0.5 

Carbofuran 

Primarv 

0.35 

Methyl parathion 

Pilmarv 

0.05 

Malathion 

Primarv 

0.05 

3/31 ND 

4l22 ND 

4129 ND 

ND 

ND 

5Jl3 ND 

5/15 ND 

!V20 1.02 

!a2 1.66 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

5/27 1.72 ND ND ND ND 

5/29 1.18 ND ND ND kD 

iamples collected by Kleinfelder, Inc. under contract with the California Rice Industry Association. 
Continued on next page... 
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Table 5, continued. 1997 Pesticide Concentrations in the Sacramento River at the Village Marina in Sacramento County in parts per billion (ppb). 

Molinate Thiobencarb Carbofuran Methyl parathion Malathion 

Laboratory 
type 

Primarv ElimaY Primarv Primanr Primanr 

Reporting 
limit (ug/t) 

1.0 0.5 0.35 0.05 0.05 

6/3 ND ND ND ND ND 

615 ND ND ND ND ND 

6110 ND ND ND ND ND 

6/12 ND ND ND ND ND 

6/17 ND ND ND ND ND 

6/24 ND ND ND ND ND 

Key to designations on rice water monitoring table for the Sacramento River at the Village Marina: 

Blank cells Results not yet reported 
ND Not detected 
NS Not sampled 

PERFORMANCE GOALS (ppb): 

molinate 10 methyl parathion 
thiobencarb 1.5 malathion 
carbofuran 0.4 

0.13 
0.1 
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Table 6. Concentrations of molinate and thiobencarb in the Sacramento River at the 
intake to the City of Sacramento water treatment facility (SRRAW) in 1997l. 

5115 
5/19 
512 1 
5126 
5130 
6/02 
6104 
6/06 
6/09 
6/11 

. Cm 
molinate thiobencarb 

0.29 co. 10 
0.62 4.10 
1.3 co.10 

0.68 CO.10 
0.51 CO.10 
0.53 CO.10 
0.25 co.10 
0.41 4.10 
0.42 4.10 
0.27 a.10 

1. Samples collected and analyzed by the City of Sacramento. 
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Table 7. Peak molinate concentrations in selected Sacramento Valley waterways’ 
in 1981 - 1997. 

1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 

CRDL 
340 
204 
211 
110 
95 
77 
43 
67 
51 
51 
18 
6 

69’ 
21 

CBDsSSLBSISBL 
357 3 

697 187 27 
228 68 7 
120 44 21 
100 49 16 
88 30 11 
53 22 44 8 
89 30 52 8 
60 30 43 6 
59 40 36 9 
17 10 26 1 
24 15 26 ND4 
96 31 39 3 
57 10 18 
25 8 ND4 
44 15 1 
26 16 2 

1. CBD 1 Colusa Basin Drain at Roads 109 and 99E near Knight’s Landing in Yolo 
County. 

CBDS Colusa Basin Drain at or near Highway 20 in Colusa County. 
SSl Sacramento Slough at DWR gauge station in Sutter County. 
BSl Butte Slough at Highway 20 in Sutter County. 
SRl Sacramento River at Village Marina in Sacramento County. 

2. All concentration values rounded to the nearest whole number. 

3. Blanks indicate no data are available. 

4. ND None detected. Method detection limit = 1 .O ppb. 

5. Mean of duplicate analyses. 
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‘! .‘:‘-,-‘.:r;e~.~-~!-i,,.~.~ :+ , ‘. 1 Table 8: Pe&,tmobencarb concentrations in, selected- Sacxament6ki.k~~ waterways ’ in “” ̂  iv I.. ‘,&* 
1981- 1997. 

1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 

21 
57 
11 
8 
19 
7 
4 
4 
1 

ND 
ND 
6 
5 
16 

23 
170 
9 
14 
18 
7 
2 
1 
1 

ND 
ND 
7 
4 

37” 
4 
16 
12 

3 

5 
8 
11 
4 
1 

ND 
ND 
ND 
ND 
2 

ND 
ND 

10 

ND4 
1 
1 
2 

ND 
10 

ND 
1 
1 
2 
2 

6 
1 
1 
4 
1 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

1. CBDl 

CBDS 
SSl 
BSl 
SRl 

Colusa Basin Dram at Roads 109 and 99E near Knight’s Landing in 
Yolo County. 
Colusa Basin Drain at Highway 20 in Colusa County. 
Sacramento Slough at DWR gauge station in Sutter County. 
Butte Slough at Highway 20 in Sutter County. 
Sacramento River at Village Marina in Sacramento County. 

2. Concentration values are rounded to the nearest whole number. 

3. Blanks indicate no data are available. 

4. ND Not detected. Different detection limits (lowest quantifiable 
concentrations) were reported during this period, all of which were less 
than or equal to 1.0 ppb. 

5. A second extraction and analysis was conducted with a rounded result of 40 ppb. 
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.‘ Table 9. Estimated mass transport of molinate and thiobencarb in the 
Sacramento River past Sacramento in the years 1982-1996. 

1982 
19832 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993* 
1994 
1995 
1996 

molinate 
18,464.g (40,666.g) I 
2,752.g (6,056.5) 623.7 (1,372.2) 
7,352.0 (16,174.4) 715.2 (1,573.5) 
6,014.8 (13,232.5) 2,3 17.5 (5,098.6) 
4,622.1 (10,168.7) 845.7 (1,860.6) 
2,342.3 (5,153.2) 22.8 (50.2) 
3,194.2 (7,027.2) 68.1 (149.8) 
1,984.l (4,365.1) 11.4 (25.1) 
3,204.l (7,049.l) 51.4 (113.1) 

99.2 (217.9) 0 m3 
56.6 (124.7) 0 (0) 

2,006.g (4,232.4) 0 (0) 
109.1 (239.9) 0 (0) 
83.7 (184.4) 0 (0) 

204.1 (449.0) 0 (0) 

1. Mass transport was not calculated due to incomplete monitoring data. 

2. The Colusa Basin Drain, a major agricultural drainage canal, did not contribute to 
the mass transport at Sacramento during all or part of the sampling period because 
the drain was routed into the Yolo Bypass during unusually high Sacramento 
River flows. 

3. Thiobencarb was not detected in the Sacramento River in 199 1 - 1994 (limit of 
detection = 0.1 ppb). 
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1; 
t CaliJornia Environmental Protection Agency 

dmrs IV. SlrOC k. Secrewty fiw ~vtrunm*nrul h,r*~tu~n 

DEPARTMENT OF PESTICIDE REGULATION 
James W. Wells. Dirrcrur 

1020 N Street, Room 100 
Sacramento, California 95814-5624 

State of Cd~urnra 
Pete Wilson, Calrmwr 

March 8, 1995 

TO: COUNTY AGRICULTURAL COMMISSIONERS 
IN RICE-GROWING COUNTIES OF THE SACRAMENTO VALLEY 

SUBJECT: 1995 RICE PESTICIDES PROGRAM 

On January 27, 1995, the Central Valley Regional Water Quality 
Control Board (CVRWQCB) approved management practices that limit 
discharges of the rice pesticides molinate (Ordram@), thiobencarb 
(Bolero" and Abolish@), carbofuran (Furadan"), methyl parathion, 
and malathion to surface waters. The CVRWQCB staff sent you a 
copy of the agenda item for this meeting along with a report 
prepared by my staff entitled: "Information on Rice Pesticides 
Submitted to the Central Valley Regional Water Quality Control 
Board" (December 28, 1995). This letter contains details on the 
1995 rice pesticide program including conditions you are asked to 
implement for rice pesticide permits. 

Most of the provisions of the rice pesticide program relating to 
routine water-holding times will remain the same as in 1994. 
However, changes will apply for regions previously considered 
hydrologically isolated to ensure compliance with the CVRWQCB's 
prohibition of acutely toxic discharges to waters that support 
aquatic habitat. 

In addition, the CVRWQCB approved management plans to promote an 
educational effort with the rice-growing community that stresses 
the continued importance of drift prevention and introduces the 
potential contributions seepage water makes to the pesticide 
concentrations in the agricultural drains. Drift control 
provisions remain as they were in 1994. Continue to have your 
staff impress upon commercial applicators the need to better 
control applications of pesticides near agricultural drains and 
focus additional enforcement efforts, when possible, on aerial 
applications made to fields adjacent to agricultural drains. My 
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staff is working with representatives from the rice-growing 
community to propose voluntary measures growers might take to 
prevent rice field seepage water from entering surface waterways 
prior to the end of the required holding periods for field water. 
Your assistance in distributing forthcoming information to 
growers on seepage water containment will be appreciated. 

The 

1. 

2. 

3. 

4. 

key features of the 1995 program are as follows: 

The basic water management requirements for users of those 
pesticides that require permits (molinate, thiobencarb, 
methyl parathion, and carbofuran) are'the same as in 1994. 
The water management requirements for the 1995 program as 
approved by the CVRWQCB are outlined in Attachments 1-4. 
Holding times for all applications (not just the "preflood 
surface" applications) of Abolish decreased to 19 days. 
Areas considered hydrologically isolated must hold water 
from fields treated with molinate and thiobencarb for longer 
periods (11 and 19 days, respectively) than previously 
required. Exceptions for some fields treated with 
thiobencarb are described in Attachment 2. 

The water management practices following malathion use in 
rice are still voluntary. Attachment 5, which describes 
these practices, was designed to be distributed to growers. 

Management practices for containing seepage water from rice 
fields and the pesticides this water may contain will be 
addressed through forthcoming educational measures and 
implemented through voluntary efforts-by growers. 

Water management practices within closed systems remain the 
same for 1995. The Department of Pesticide Regulation (DPR) 
will conduct a study on toxicity of water in multigrower 
closed systems to determine any need for longer holds in 
future years. 
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5. The emergency release provisions remain the same as in 1994 
to continue to meet the CVRWQCB's prohibition of acutely 
toxic discharges to waters that support aquatic habitat. 
Growers with fields treated with Ordram may apply for an 
emergency release after a minimum holding period of 11 days. 
Fields will be prohibited from using the emergencv release 
management option until the standard holding times for the 
insecticides have elapsed. Fields treated with Bolero do 
not qualify for the emergency release option. Attachment 6 
is the form which permittees are to fill out as part of 
their request for an emergency release. Those that are 
granted an emergency release must also fill out an 
additional form (Attachment 7) and deliver it to your 
office. Failure to submit this form will be considered a 
permit violation. DPR staff will request the information on 
the completed forms later this summer. 

6. Growers using the emergency release provision more than once 
or cited for water holding violations more than once must 
make improvements in water management capabilities. 
improvements will be required as conditions on future 

Such 

pesticide use permits and may include retention basins, 
ponds, or tailwater recovery systems. 

7. Drift control provisions will again be an important part of 
the program. Methyl parathion application provisions are 
the same as in 1994. They include the use of an effective 
drift control agent, use of D8 nozzles, wind speeds 
< 5 miles per hour, and a 300-foot downwind buffer zone left 
untreated. Attachments 8, 9, 10, and 11 outline the 
provisions for aerial applications of granular and liquid 
formulations of rice pesticides included in the program. 
Special attention should be directed, when possible, towards 
enforcement efforts during aerial applications at sites 
adjacent to agricultural drains. 

8. Weir boxes that control discharges of water from rice fields 
shall be fully secured during pesticide holding times. A 
soil berm must be in place in front of each of these boxes 
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to a level above the water line, or drop boxes shall be 
filled with soil to a level above the water line. The need for such berms in fields where nonconventional water 
management systems are utilized, e.g., static/positive 
pressure systems, may be evaluated by County Agricultural 
Commissioner's office staff on a case-by-case basis. 

Information transmittal of rice pesticide use data from the 
county offices to DPR will be handled at the end of July rather 
than on a weekly basis. My staff will discuss the details of 
this process with your deputies. 

Monitoring results will not be available this year until 
approximately five weeks after sample collection. DPR will 
continue to send monitoring program results to your offices, via facsimile, when available. 

Thank you for your assistance. Your cooperation continues to 
help make the program a real success. If you have questions, 
please contact Dr. Nan Gorder at (916) 324-4265 or 
Mr. Marshall Lee at (916) 324-4269. 

Sincerely, 

James W. Wells 
Director 
(916) 445-4000 

cc: Dr. Nan Gorder 
Mr. Marshall Lee 
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ATTACIZMENT 1 

MOLINATE WATER MANAGEMENT REQUIREMENTS - 1995 

I. All water from fields treated with products containing 
molinate must be retained on the site of application for at 
least 28 days following application unless: 

A. The water is contained within a tailwater recovery 
system, ponded on fallow land, or contained in other 
systems appropriate for preventing discharge. The 
system may discharge 29 days following the last 
application of molinate within the system. 

1. If the system is under the control of one 
permittee, water may be discharged from the 
application site in a manner consistent with 
product labeling. 

2. If the system includes drainage from more than one 
permittee, water may be discharged from the 
application site into the system nine days 
following application. 

B. The water is on acreage within the bounds of areas that 
discharge negligible amounts of rice field drainage 
into perennial streams until fields are drained for 
harvest. All water on fields treated with molinate 
must be retained on the treated acreage until the 
twelfth day following application. 

C. The water is on acreage treated with a preflood 
application of molinate. The label restrictions apply. 

II. Fields not specified in I.A., I.B., and I.C. may resume 
discharging field water 29 days following application at a 
volume not to exceed two inches of water over a drain box 
weir. Unregulated discharges from these fields may then 
resume after seven days. 
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ATTACHMENT 1 

MOLINATE WATER MANAGEMENT REQUIREMENTS - 1995 

III. The county agricultural commissioner may authorize the 
emergency release of tailwater 12 days following the last 
molinate application, following a review of a written 
request (Attachment 6) which clearly demonstrates the crop 
is suffering because of the water management requirements. 
All water management requirements must be followed that are 
associated with other pesticides that may have been applied 
to the site. Additionally, the requester must describe 
preventative action that would avoid the need for future 
emergency releases. Under an emergency release variance, 
tailwater may be released only to the extent necessary to 
mitigate the documented problem. Those issued an emergency 
release must submit to the county agricultural commissioner 
a report (Attachment 7) indicating the time and duration of 
the emergency release and data that can be used to calculate 
the total amount of water released during the emergency 
release. Emergency release will only be granted for reasons 
related to rainfall, high winds, or other extreme weather 
conditions that cannot be moderated with management 
practices. 

-2- 
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ATTAC- 1 

SUPPLEBENT TO WATER MANAGEMENT REQUIREMENT S FOR MOLINATE - 1998 

IV. The county agricultural commissioner may authorize the 
emergency release of field water on the 12th day following 
the last molinate application, following the review of a 
written application that demonstrates salinity levels are 
damaging to the crop. 

A. Applicants for such emergency releases must provide the 
following information: 

1. 

2. 

3. 

4. 

5. 

B. An 

all information indicated on the emergency release 
request form (Attachment A), including a description of 
the severity and extent of salinity damage. 

electrical conductivity (EC) measurements, expressed as 
decisiemans per meter (dS/m) or microsiemans per 
centimeter @S/cm), from 
field water in each paddy suspected of having salinity 
problems. To most effectively demonstrate salinity 
problems, measurements should be taken wherever 
salinity problems are evident. 

the instrument (make and model) used to determine EC 
measurements. The instrument must have a sensitivity 
range that accommodates the full range of EC values in 
intake and paddy water (usually a range of O-5.0 dS/m 
or O-5,000 pS/cm should be sufficient) and should have 
a resolution of not less than five percent. The 
instrument must be calibrated according to the 
manufacturer's instructions. The applicant must 
specify the method of temperature compensation (i.e., 
automatic, conversion table). 

who made the EC measurements. 

the source of irrigation water (e.g. district 
supply canal, drainage canal,well, etc.). 

emergency release may be granted only if all of the 
following conditions are satisfied: 

1. All required information is provided. 

3 
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ATTAC-1 

2. Water management requirements for rice pesticides other 
than molinate are satisfied. 

3. EC of paddy water exceeds 2.0 dS/m or 2,000 @/cm. 

4. The County Agricultural Commissioner or his or her 
staff inspects the site. 

C. Water may be released from paddies where EC measurements 
exceed 2.0 dS/m or 2,000 pS/cm and from paddies 
downgradient from such paddies within the same field. 
Water shall only be released in an amount necessary to 
mitigate the, salinity problem. 

D. Those issued an emergency release must submit to the 
county agricultural commissioner a report (Attachment B) 
indicating the time and duration of the emergency release 
and data that can be used to calculate the total amount of 
water released during the emergency release. 

4 
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APPENDIX A 
-. . ATTACHMENT 2 

THIOBENCARB WATER MANAGEMENT REQUIREMENTS - 1995 
Revised April 7, 1995 

I. For rice fields treated with thiobencarb in the Sacramento 
Valley (north of the line defined by Roads El0 and 116 in 
Yolo County and the American River in Sacramento County), 
except those treated with Abolish 8EC: 

A. All water on treated fields must be retained on the 
treated fields for at least 30 days following 
application unless: 

1. The water is contained within a tailwater recovery 
system, ponded on fallow land, or contained in 
other systems appropriate for preventing 
discharge. The system may discharge 20 days 
following the last application of thiobencarb 
within the system. 

a. If the system is under the control of one 
permittee, water may be discharged from the 
application site in a manner consistent with 
product labeling. 

b. If the system includes drainage from more 
than one permittee, water may be discharged 
from the application site into the system 
seven days following application. 

2. The water is on fields within the bounds of areas 
that discharge negligible amounts of rice field 
drainage into perennial streams until fields are 
drained for harvest. Water from such fields must 
be held at least 19 days, unless the county 
acjricultural commissioner evaluates such sites. 
If the commissioner verifies the hydrologic 
isolation of the fields, the water may be released 
seven days after application. 
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ATTACBMENT 2 

THIOBENCARB WATER MANAGEMENT REQUIREXENTS - 1995 
Revised April 7, 1995 

B. Fields not specified in I.A.l. and I.A.2. may resume 
discharging field water 31 days following application 
at a volume not to exceed two inches of water over a 
drain box weir. Unregulated discharges from these 
fields may then resume after seven days. 

II. For rice fields treated with thiobencarb in the Southern 
Area (south of the line defined by Roads El0 and 116 in Yolo 
County and the American River in Sacramento County), except 
those treated with Abolish 8EC: 

A. All water on treated fields must be retained on the 
treated fields for at least 19 days following 
application unless: 

1. The water is contained within a tailwater recovery 
system, ponded on fallow land, or contained in 
other systems appropriate for preventing 
discharge. The system may discharge 20 days 
following the last application of thiobencarb 
within the system. , 

a. If the system is under the control of one 
permittee, water may be discharged from the 
application site in a manner consistent with 
product labeling. 

b. If the system includes drainage from more 
than one permittee, water may be discharged 
from the application site into the system 
seven days following application. 

-2- 
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ATTACHMENT 2 

TBIOBENCARB WATER MANAGEMENT REQUIREMENTS - 1995 
Revised April 7, 1995 

2. The water is on fields within the bounds of areas 
that discharge negligible amounts of rice field 
drainage into perennial streams until fields are 
drained for harvest. Water from such fields may 
be released seven days after application if the 
county agricultural commissioner evaluates such 
sites and verifies the hydrologic isolation of the 
fields. 

B. Fields not specified in II.A.l. and II.A.2. may resume 
discharging field water 20 days following application 
at a volume not to exceed two inches of water over a 
drain box weir. Unregulated discharges from these 
fields may then resume after seven days. 

III. For all areas, fields treated with Abolish 8EC: 

A. All water on treated fields must be retained on the 
treated fields for at least 19 days following 
application unless_; 

1. The water is contained within a tailwater recovery 
system, ponded on fallow land, or contained in 
other systems appropriate for preventing 
discharge. The system may discharge 20 days 
following the last application within the system. 

a. If the system is under the control of one 
permittee, water may be discharged from the 
application site in a manner consistent with 
product labeling. 

b. If the system includes drainage from more 
than one permittee, water may be discharged 
from the application site into' the system 
seven days following application. 

-3- 
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ATTACHMENT 2 

THIOBENCARB WATER MANAGEMENT REQUIREMENTS - 1995 
Revised April 7, 1995 

2. The water is on fields within the bounds of 
areas that discharge negligible amounts of 
rice field drainage into perennial streams 
until fields are drained for harvest. Water 
from such fields may be released seven days 
after application if the county agricultural 
commissioner evaluates such sites and 
verifies the hydrologic isolation of the 
fields. 

B. Fields not specified in 1II.A. may resume discharging field 
water 20 days following application at a volume not to 
exceed two inches of water over a drain box weir. 
Unregulated discharges from these fields may then resume 
after seven days. 

-4- 
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ATTACHMENT 2 

SUPPLZMENT TO WATER MANAGEMEDJT REQUIREMENTS 
FOR THIOBENCARB - 1998 

The county agricultural commissioner may authorize the 
emergency release of field water on the 20th day following 
the last thiobencarb application, following the review of 
a written application that demonstrates salinity levels 
are damaging to the crop. 

Applicants for such emergency releases must provide the 
following information: 

1. all information indicated on the emergency release 
request form (Attachment A), including a description of 
the severity and extent of salinity damage. 

2. 

3. 

4. 

5. 

the instrument (make and model) used to determine EC 
measurements. The instrument must have a sensitivity 
range that accommodates the full range of EC values in 
intake and paddy water (usually a range of O-5.0 dS/m 
or O-5,000 pS/cm should be sufficient) and should have 
a resolution of not less than five percent. The 
instrument must be calibrated according to the 
manufacturer's instructions. The applicant must 
specify the method of temperature compensation (i.e., 
automatic, conversion table). 

who made the EC measurements. 

the source of irrigation water (e.g. district supply 
canal, drainage canal, well, etc.). 

B. An emergency release may be granted only if all of the 
following conditions are satisfied: 

1. All required information is provided. 

5 

electrical conductivity (EC) measurements, expressed as 
decisiemans per meter (dS/m) or microsiemans per 
centimeter @S/cm), from 
field water in each paddy suspected of having salinity 
problems. 
problems, 

To most effectively demonstrate salinity 
measurements should be taken wherever 

salinity problems are evident. 
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ATTACHMENT 2 

2. Water management requirements for rice pesticides other 
than thiobencarb are satisfied. 

3. EC of paddy water exceeds 2.0 dS/m or 2,000 ,uS/cm 

4. The County Agricultural Commissioner or his or her 
staff inspects the site. 

Water may be released from paddies where EC measurements 
exceed 2.0 dS/m or 2,000 ,&/cm and from paddies 
downgradient from such paddies within the same field. 
Water shall only be released in an amount necessary to 
mitigate the'salinity problem. 

Those issued an emergency release must submit to the 
county agricultural commissioner a report (Attachment B) 
indicating the time and duration of the emergency release 
and data that can be used to calculate the total amount of 
water released during the emergency release. 

6 
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ATTACHMENT 3 

CARBOFURAN WATER MANAGEMENT REQUIREMENTS - 1995 

Pre-flood applications of carbofuran to rice fields must be 
incorporated into the soil. 

Water shall not be discharged from sites treated with 
carbofuran for at least 28 days following initial flooding 
(pre-flood application) or following application (post-plant 
application) unless the treated water is contained within 
tailwater recovery systems, ponded on fallow land, or 
contained in other systems appropriate for preventing 
discharge. The system may discharge 29 days following the 
last application of carbofuran within the system. 

A. If the system was under the control of one permittee, 
treated water may be discharged from the application 
site in a manner consistent with product labeling. 

B. If the system includes drainage from more than one 
permittee, treated water may be discharged from the 
application site into the system nine days following 
application. 
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ATTACHMENT 4 

METHYL PARATHION WATER MANACXMENT REQUIRXMENTS - 1995 

Water shall not be discharged from sites treated with methyl 
parathion for at least 24 days following application unless the 
treated water is contained within a tailwater recovery system, 
ponded on fallow land, or contained in other systems appropriate 
for preventing discharge. The system may discharge 25 days 
following the last application of methyl parathion within the 
system. Treated water may be discharged from the application 
site in a manner consistent with product labeling. 
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ATTACHMENT 5 

MALATHION WATER MANAGEMENT REQUIREMENTS - 1995 

The Central Valley Regional Water Quality Control Board has 
approved a water management practice following malathion use in 
rice that will help meet 1995 water quality performance goals for 
malathion in surface water. Malathion is currently not a 
restricted material and not subject to use requirements or permit 
conditions. However, it is important that growers comply with 
this practice. 

Water from fields treated with malathion should be held on the 
site of application for at least four days following application. 

Water quality monitoring will be conducted in 1995 to determine 
the adequacy of this practice in managing malathion discharges. 
If malathion levels do not adequately meet the performance goal, 
a more formal regulatory program may be implemented in future 
years. 
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ATTACHMENT 6 

Grower: Permit No.: 

Address: Zip: 

Field location: 
(Attach detailed map) 

Site No.: 

Chemical applied: 
Rate of application: 
Date of application: 
Average water depth 
at time of application: 

Chemical applied: 
Rate of application: 
Date of application: 
Average water depth: 
at time of application: 

Chemical applied: 
Rate of application: 
Date of application: 
Average water depth 
at time of application: 

Chemical applied: 
Rate of application: 
Date of application: 
Average water depth 
at time of application: 

Starting date of emergency release: 

Acres in field:zaser leveled? Yes No 

Type of irrigation system: Flow through Static Pecycle Other 

* Date flooding began. No. of days it takes to fill field: 

Describe problem that led to emergency release: 

Steps that can be taken to prevent emergency releases from this field in future years: 

Recommendation (attaehed) by: 

Applications by: 

Grower’s signature: Date: 

Approved by: 
Agricultural Biologist 
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ATTACHMENT 7 

Grower: Permit No.: 

Address: Zip: 

Field location: Site No.: 

Beginning date of release: Ending date: 

The grower must determine the amount of water discharged during the emergency release period. 
To do this, measure the width of each weir opened to allow the discharge. Then, on a daily basis, 
measure the height of water flowing over each weir. Record all information in the table below. 

I I I I 
1 . eu 1 ! . etr 2 ! I 
I I 

/ Width. I 
I Width: widfb: I 
I 1 Height 1 1 Height 1 1 Height 1 
I Date ! of water ! Date ! of water ! Date I of water 1 
I I I I I I I 

I I I I I I I 

I I I I I ‘I I 

I I I I I I I 

I I I I I I I 

I I I I I I I 

I I I I I I I 

I I I I I I I 

I I I I I I I 

I I I I I I I 

I I I I I I i 

I I I I I I I 



DRIFT CONTROL REQUIR-S FOR GRANULAR MOLINATE, 
THIOBENCARB, AND CARBOFURAN APPLIED TO RICE - 1995 

APPENDIX A 

ATTACHMENT 8 

Granular molinate, thiobencarb, or carbofuran drifting into 
waterways (i.e., drainage canals) or onto levees or roadways 
adjacent to waterways will be considered environmental 
contamination. Applicators found in violation will be liable for 
a civil penalty. 

Granular molinate, thiobencarb, or carbofuran shall not be 
applied by air if wind speed is greater than seven miles per hour 
to avoid drift into drainage canals and ditches. 
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ATTACHMENT 9 

DRIFT CONTROL REQUIREMENTS FOR LIQUID 
THIOBENCARB APPLIED TO RICE - 1995 

I. Aerial Applications 

A. No aerial applications of liquid formulations of 
thiobencarb to rice shall be: 

1. Discharged more than ten feet above the crop or 
target. Discharge shall be shut off whenever it 
is necessary to raise the equipment over obstacles 
such as trees or poles. 

2. Applied when wind velocity is more than seven 
miles per hour. 

3. Applied by aircraft except as follows: 

a. The flow of liquid to aircraft nozzles shall 
be controlled by a positive shutoff system as 
follows: 

i. Each individual nozzle shall be equipped 
with a check valve and the flow 
controlled by suckback device or a boom 
pressure release device; or 

ii. Each individual nozzle shall be equipped 
with a positive action valve. 

b. Aircraft nozzles shall not be equipped with 
any device or mechanism which would cause a 
sheet, cone, fan, or similar type dispersion 
of the discharged material except as 
otherwise provided. 

C. Aircraft boom pressure shall not exceed 
40 pounds per square inch. 

d. Aircraft nozzles shall be equipped with 
orifices directed backward parallel to the 
horizontal axis of the aircraft in flight. 
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ATTACHMENT 9 

DRIFT CONTROL REQUIREMENTS FOR LIQUID 
THIOBENCARB APPLIED TO RICE - 1995 

e. Fixed wing aircraft and helicopters operating 
in excess of 60 miles per hour shall be 
equipped with jet nozzles having an orifice 
of not less than l/16 inch diameter. 

f. Working boom length on fixed wing aircraft 
shall not exceed 3/4 of the wing span; the 
working boom length of helicopters shall not 
exceed 6/7 of the total rotor length or 3/4 
of the total rotor where the rotor length 
exceeds 40 feet. 

g. Helicopters operating at 60 miles per hour or 
less shall be equipped with: 

i. 

ii. 

Nozzles having an orifice not less than 
l/16 inch in diameter. A number.46 (or 
'equivalent) or larger whirlplate may be 
used; or 

Fan nozzles with a fan angle number not 
larger than 80 degrees and a flow rate 
not less than one gallon per minute at 
40 pounds per square inch pressure (or 
equivalent). 

B. Special precautions should be taken to avoid off-site 
deposition of liquid formulations of pesticides when 
applications are made adjacent to agricultural drains. 

II. Ground Applications - Ground applications of liquid 
thiobencarb must be applied as per label instructions. 

-2- 
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ATTACHMENT 10 

DRIFT CONTROL RECOMMENDATIONS FOR 
MALATHION'APPLIED TO RICE - 1995 

I. No aerial applications of liquid formulations of malathion 
to rice shall be: 

A. Discharged more than ten feet above the crop or target. 
Discharge shall be shut off whenever it is necessary to 
raise the equipment over obstacles such as trees or 
poles. 

B. Applied when wind velocity is more than seven miles per 
hour. 

C. Applied by aircraft except as follows: 

1. 

2. 

3. 

4. 

The flow of liquid to aircraft nozzles shall be 
controlled by a positive shutoff system as 
follows: 

a. Each individual nozzle shall be equipped with 
a check valve and the flow controlled by 
suckback device or a boom pressure release 
device; or 

b. Each individual nozzle shall be equipped with 
a positive action valve. 

Aircraft nozzles shall not be equipped with any 
device or mechanism which would cause a sheet, 
cone, fan, or similar type dispersion of the 
discharged material except as otherwise provided. 

Aircraft boom pressure shall not exceed 40 pounds 
per square inch. 

Aircraft nozzles shall be equipped with orifices 
directed backward parallel to the horizontal axis 
of the aircraft in flight. 
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ATTACHMENT 10 

5. 

6. 

7. 

DRIFT CONTROL RECOMMENDATIONS FOR 
MALATHION APPLIED TO RICE - 1995 

Fixed wing aircraft and helicopters operating in 
excess of 60 miles per hour shall be equipped with 
jet nozzles having an orifice of not less than 
l/16 inch diameter. 

Working boom length on fixed wing aircraft shall 
not exceed 3/4 of the wing span; the working boom 
length of helicopters shall not exceed 6/7 of the 
total rotor length or 3/4 or the total rotor where 
the rotor length exceeds 40 feet. 

Helicopters operating at 60 miles per hour or less 
shall be equipped with: 

a. Nozzles having an orifice not less than 
l/16 inch in diameter. A number 46 (or 
equivalent) or larger whirlplate may be used; 
or 

b. Fan nozzles with a fan angle number not 
larger than 80 degrees and a flow rate not 
less than one gallon per minute at 40 pounds 
per square inch pressure (or equivalent). 

II. Special precautions should be taken to avoid off-site 
deposition of liquid formulations of pesticides when 
applications are made adjacent to agricultural drains. 

-2- 
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DRIFT CONTROL REQUIREMENTS FOR METHYL PARATRION 
APPLIED TO RICE - 1995 

I. Aerial Applications 

A. No aerial applications of liquid formulations of methyl 
parathion to rice shall be: 

1. 

2. 

3. 

4. 

5. 

Discharged more than ten feet above the crop or 
target. Discharge shall be shut off whenever it 
is necessary to raise the equipment over obstacles 
such as trees or poles. 

Applied within a 300 foot downwind buffer zone 
from any agricultural drain. 

Applied when wind velocity is more than five miles 
per hour. 

Applied without an effective drift control agent. 

Applied by aircraft except as follows: 

a. The flow of liquid to aircraft nozzles shall 
be controlled by a positive shutoff system as 
follows: 

i. Each individual nozzle shall be equipped 
with a check valve and the flow 
controlled by suckback device or a boom 
pressure release device; or 

ii. Each individual nozzle shal.1 be equipped 
with a positive action valve. 

b. Aircraft nozzles shall not be equipped with 
any device or mechanism which would cause a 
sheet, cone, fan, or similar type dispersion 
of the discharged material except as 
otherwise provided. 
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DRIFT CONTROL REQUIREMENTS FOR METHYL PARATHION 
APPLIED TO RICE-1995 

C. 

d. 

e. 

f. 

g- 

i. 

ii. 

Aircraft boom pressure shall not exceed 
40 pounds per square inch. 

Aircraft nozzles shall be equipped with 
orifices directed backward parallel to the 
horizontal axis of the aircraft in flight. 

Fixed wing aircraft and helicopters operating 
in excess of 60 miles per hour shall be 
equipped with jet nozzles having an orifice 
of not less than l/8 inch diameter. 

Working boom length on fixed wing aircraft 
shall not exceed 3/4 of the wing span; the 
working boom length of helicopters shall not 
exceed 6/7 of the total rotor length or 3/4 
of the total rotor where the rotor length 
exceeds 40 feet. 

Helicopters operating at 60 miles per hour or 
less shall be equipped with: 

Nozzles having an orifice not less than 
l/8 inch in diameter. A number 46 (or 
equivalent) or larger whirlplate may be used; 
or 

Fan nozzles with a fan angle number not 
larger than 80 degrees and a flow rate not 
less than one gallon per minute.at 40 pounds 
per square inch pressure (or equivalent). 

B. Special precautions should be taken to avoid off-site 
deposition of liquid formulations of pesticides when 
applications are made adjacent to agricultural drains. 

-2- 
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DRIFT CONTROL REQUIREMENTS FOR METHYL PARATHION 
APPLIED TO RICE-1995 

II. Ground Applications - Ground equipment other than handguns 
shall be equipped with 

A. Nozzles having an orifice not less than l/16 inch in 
diameter or equivalent, and operated at a boom pressure 
not to exceed 30 pounds per square inch; or 

B. Low pressure fan nozzles with a fan angle number not 
larger than 80 degrees and fan nozzle orifice not 
smaller 'than 0.2 gallon per minute flow rate or 
equivalent, and operated at a boom pressure not to 
exceed 15 pounds per square inch. 

-3- 
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HOLDING TIMES (days) 

SACRAMENTO SAN JOAQUIN 
VALLEY VALLEY 

Standard Water- Hydrolog- Standard Hydrolog- 
Hold short ically Hold ically 

Areas* Isolated Isolated 
Fields Fields 

Molinate 1994 28 8 8 

1997 28 11 11 11 11 

Thiobencarb: 

Bolero 1994 30 6 6 - 

1995 30 19 6 19 6 

Abolish 1994 19, preflood 6 6 
30, pinpoint 

&drill 
seeded 

Carbofuran 

Methyl 
prathion 

Malathion 

1997 19, all 19 6 19 6 
applications 

1994 28 28 

1997 28 e 28 

1994 24 24 - 

1997 24 24 

1994 4, 4, 
voluntafy voluntaly 

1997 4, 4, 
volunmy voluntary 

APPENDlX B 
RICE PESTICIDES PROGRAM: REQUIRED HOLDING TIMES (1994 and 1997) 

(1994 represents the most recent program different from the 1995-97 program.) 

*Water-short areas of the Sacramento Valley include Placer County and parts of western Yolo 
County. 
Closed systems (tailwater recovery systems) and water ponded on fallow land must meet 
different (shorter) holding times than indicated on this table.. The program requirements for these 
areas are the same for the 1994 and 1997 programs. 

-- 
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.-y-1-, 
State of California 

Memorandum 
APPEZIDI,'t C 

To : County Agricultural Commissioners from 
Rice Producing Counties 

Date: March 24, 1995 

Place: Sacramento 

Phone: (916) 324-4265 

From : Department of PesticideRegulation - John Sanders, Branch Chief 
Environmental Monitoring and Pest Managemen 

subject : Rice Pesticides Program 
Follow-up on Seepage Water Management VoAuntary Guidelines 

The 1995 rice pesticide permit conditions were recently mailed to ye 
office with a cover letter dated March 20 and signed by Jim Wells. 
That letter referred to forthcoming information regarding voluntary 
guidelines for seepage water management. My staff, with input from 
representatives of the rice industry, county agricultural 
commissioners, 
others, 

United States Department of.Agriculture (USDA), and 
developed the attached seepage water management voluntary _ guidelines which are meant to be reproduced and handed out when 

issuing permits for the use of rice pesticides. Your assistance in 
this matter is greatly appreciated. 

. Additionally, for growers interested in technical specifications on 
berm construction, a secbnd handout is provided from the USDA Natural 
Resources Conservation Service entitled "Closed Rice Water Management 
Systemsn. This handout was developed for the California Rice Water 
Quality Demonstration Project to describe specifications for various 
closed systems, but it includes useful teChniCal.specifications for 
sound berm construction as well. We are supplying you with camera- 
ready copies of this handout so your office can make good 
reproductions for interested growers. 

Should you have any questions, please contact Nan Gorder at 
(916) 324-4265 or Marshall Lee at (916) 324-4269. 

John s. San John s. San 
Branch Chief Branch Chief 
(916) 324-4100 (916) 324-4100 



uo!sua3x3 aagwadoo> ‘u!u~o~!ls3 JO kgsraa!un 
Q!M uogwadooa uy 

JOJ suogmypadg 
put3 spaBpu8:‘)s 

%u!aaau!8ug 

*asodmd papua#i? s]! s;ah+lJI 
waqsds aqq juq~ o~nsu! 0~ suo~~m~~su~ .]uagJtl 

apU[3u! II'M uU[d aq& world a3UiUa!jU!fW pul 
uogwado UB JO uogquatualdw! pu!, uogeredalc 

aqq JOJ alqpuodsai s! lampold :JO ~aum aye 

NOLLVlI3dO bU3LSAS 

ssal 10 slcsp g u! qqdap pa+ap aqg 01 u!seq aq\ 
dn poou 02 alenbape aq 11eqs wa)sbs XJUJS aq$Ja 

kgaedw atu *sbema)sM ayqnd JO qno pm yz~!p 
Xlddns aql JO qno laqati play pallea ap!qqsad 

daa4 01 dlaq sa)kGl dey aq& ‘a~e!idoldde ale 

se sa+ap MOU ymq-!lue qms Jaqqo pue sa@ 
dey JO SuleaU aq uo!~eu!w~uo~ ~01~ pqjaqold 

aq 111~1s qaq!p ttlddns aql u! lags uoge%g 

w!seq rpea olu! sahlea lo~quo3 qeoy la1t.y 
alq~sn~ptr I#!M y~~!p 10 awladtd e 

JO ‘u!seq q3ea 
o)u(. sad!d la\+ pa?e%-dBu pule y~~!r!p aql 
u!si!a~p~Boqyse~1~~!~y~~!p a3inos e 

(!!I 

(!I 



SEEPAGE WATER MANAGEMENT: VOLUNTARY GUIDELINES 

What is seepage? 

Movement of water through a rice field levee to an adjacent area. 

Why is seepage water a problem? 

Seepage water can contain high concentrations of molinate, carbofuran, and potentially other chemicals as 
well, during the holding periods. If this water is allowed to reach agricultural drains, it could impact efforts to 
meet performance goals and result in toxicity to aquatic organisms. 

What evidence is there to indicate seepage water contains pesticides? 

Molinate was detected in rice seepage water from six out of six sites with concentrations ranging from 44 to 
1300 parts per billion (ppb). Carbofuran was detected in rice seepage water collected from three out of three 
sites with concentrations ranging from 0.4 to i 1 ppb. (Water samples were simultaneously collected from 
adjacent fieids and carbof’uran concentrations were as high or higher than in seepage water.) The current 
performance goal in the agricultural drams for molinate is 10 ppb and for car&&an is 0.4 ppb. 

Two demonstration sites were set up with tarps covering the seepage area to prevent molinate deposition from 
drift. Concentrations of molinate from these sites ranged from 37 to over 700 ppb (corrected for background 
concentrations). 

Why are growers being asked to make voiuntary efforts to control seepage water? 

The Centrai Valley Regional Water Quality Control Board and the Department of Pesticide Regulation believe 
it is important that the rice growing community become aware of the potential impact of contaminated seepage . 
water reaching the agricultural drains and have the opportunity to vobmtarily address the problem. Zf these 
tioluntary eflorts are suflcient to minimire the impact of seepage water on the agricultural &ains, nome 
regukztoty action will be needed 

VOLUNTARY GWDELIiVES 

1. Prevent seepage water from leaving the rice field during the holding period through loosely constructed levees 
by 
. running a tractor tire or track on top of existing border levees, and 
. ensuring that newly constructed levees are built with mineral soils (not organic matter and plant residues), 

adequate width, and solid cores (when building levees, run tractor tire or track on top to firm up core of 
check). Double berming is another method of containing seepage. 

. using technical recommendations for levee construction offered by the USDA in a handout entitled 
“Closed Rice Water Management Systems, ” available From your county agricuiturai commissioner. 

2. Prevent water in seepage areas from reaching the drains during the holding period by 
l directing or pumping seepage water to fallow land, and 
. blocking the exit of water from the seepee ditch to agricubural drams. 

3. Communicate with applicators to establish the common goal of keeping drift away from seepage ditches, 
drams. border levees, and roads. Dry material on roads and dry ground is considered to be environmental 
contamination with the applicator liable for a civil penalty. This material remains viable and any runoff from 
these areas during wet weather should be held on your properry to avoid contaminating agricultural drains. 

4.r’. 0. 4. Prevent leakage tiom levees by inspecting and repairing rodent damage during the holding periods. 
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APPENDIX D 

California Environmental Protection Agency 
Department of Pesticide Regulation 

Environmental Moni toting and Pest Management 
1020 N Street, Room 161 

Sacramento, California 958 14 
February 1997 

1997 RICE PESTICIDES PROGRAM 
MONITORING PROTOCOL - COLUSA BASIN DRAIN 

The 1997 Rice Pesticides Monitoring Program is a cooperative effort between the 
California Rice Industry Association (CRIA), and the Department of Pesticide Regulation 
(DPR). The standard operating procedures for the sampling locations, number of 
samples, and frequency of sampling remain unchanged from that of the 1996 program. 
The sampling schedule, estimated number of samples, sample collection and 
transportation methods, and chain of custody procedures with respect to the Colusa Basin 
Drain monitoring site (CBDS) only, are described below. 

The monitoring program will begin with background sampling two to three weeks prior to 
the first applications of carbofuran in the region (usually early to mid-April). These 
samples will be collected by DPR and ClUA consultant personnel with a review of 
procedures for the season on the same day (all personnel attending). Surface water 
sampling and water quality measurements will be performed twice weekly, by a CRIA 
consultant, for a period of ten weeks following initial field flooding. The anticipated 
sampling schedule is presented in Table 1. 
is estimated in Table 2. 

The total number of samples for CBDS onIy 

Table 1. Sampling schedule for the 1997 Rice Pesticides Monitoring Program 

Background (2 to 3 weeks prior) r + toxicity + quality 
control set 

Not sampled 

Week 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

IP 
II 
Ix 
II 
II 
II 
II 
I 
I 
I 

lIr 
III 
III 
III 
III 
III 
In 
III 
III 
III 

a) Schedule I: molinate. thiobencarb, carbofuran, methyl parathion and malathion. 
b) Schedule II: molinate, thiobcncarb, c&ofum. methyl parathion and malathion + toxicity. 
c) Schedule III: schedule I + quality control set for most chemicals. 
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Table 2. Estimated number of primary samples from CBDS for the 1997 Rice Pesticides 
Monitoring Program 

DAR MOLINATETHIOBENCARBCARBOFURAN METHYL PARATHION a 
-+ 

Background 2(l) 2(l) 2(l) 2 1 

Week 1 3 (I)* 3 (1) 3 (1) 3 1 
2 3 (1) 3 (1) 3 (1) 3 1 
3 3 (1) 3 (1) 3 (1) 3 1 
4 3 (1) 3 (1) 3 (1) 3 1 
5 3 (1) 3 (1) 3 (1) 3 1 
6 3 (1) 3 (1) 3 (I) 3 I 
7 3(l) 3 (1) 3 (1) 3 1 
8 3 (1) 3 (1) 3 (1) 3 0 
9 3 (1) 3 (1) 3 (1) 3 0 

10 3 (1) 3 (1) 3 (1) 3 0 

TOTALS 32 (11) 32 (11) 32 (11) 32 8 

t) Methyl parathion and malathion are analyzed from a single sample. 
$3 Numbers in parentheses indicate the number of samples taken for quality control under schedule III. 

Total Chemical Analyses (Primary analyses) 
Toxicity (1 sample/wk x 8 wks) 

= 128 samples 
= 8 samples 

Primary Sample Total =a 

Sampling Methods 

Excluding the background samples, all sampling for the 1997 season will be performed 
by a CRIA consultant. As standard operating procedure, all sampling personnel will wear 
rubber gloves during sampling and if contamination is suspected, the gloves will be 
replaced. Every attempt will be made to avoid both disturbing the bottom of the 
agricultural dram and sampling areas of the dram with no observable flow. All bottles 
and chain of custody records (COCs) will be provided by DPR. 

Samples will be collected using a Kemmerer water sampler (stainless steel and Teflon@ 
model) at a depth equal to one-half the water column. The Kemxnerer has a capacity of 
1.5 liters, and a composite sample consisting of the appropriate number of sub-samples 
are to be deposited in a stainless steel container provided by DPR. The volume of water 
collected is determined by the sampling schedule number (Attachment 1). The composite 
sample will then be homogenized and split into l-liter amber bottles with Geotech water 
splitter provided by DPR. A COC will accompany each sample bottle. Samples will then 

2 
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be stored on wet or blue ice (4°C). All sampling equipment is to be cleaned immediately 
after sampling. 

Samples to be analyzed for carbofuran and methyl parathion/malathion will be acidified 
with 3N HCl to a pH between 3.0 and 3.5 for increased sample stability during storage. 
All samples will be stored on wet or blue ice (4°C) until delivered to the laboratory for 
analyses. The toxicity samples and backups will be collected as part of the primary 
volume of water. Backup samples will be collected and held in storage (4°C) until the 
initial data analyses are complete. 

Rinse blanks for each monitoring site will be prepared by pouring 4.5 liters of deionized 
water over the cleaned sampling equipment and collecting the resultant rinse water. The 
rinse water is then to be transferred to four l-liter amber bottles and submitted for 
analyses with the primary samples. This process will occur in weeks three, six, and nine 
for a total of three samples per target chemical. 

Water temperature, pH, and dissolved oxygen will be measured at each monitoring site 
during all sampling periods and the data recorded on the water quality sheet provided by 
DPR (Attachment 2). 

Sample Delivery 

Samples are to be delivered to DPR’s West Sacramento facility after each monitoring 
event. Schedule II event samples (toxicity only) will be delivered by the CRIA consultant 
to CDFG’s Aquatic Toxicology Laboratory (ATL) in Elk Grove by 390 p.m. (earlier if 
possible) on Tuesday of each week. 
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STATE OF CALIFORNIA 

” ,;.-.., DEPARTMENT OF FISH AND GAME .: ‘- 

AQUATIC TOXICOLOGY l~A130KA’1’0HY HEI’OK1 
9300 Elk Grove-Florin Road 

Elk cirovc, CA 93524 

Lab No. P-l 873 

E.P. No. 

llate Keceived 
Sample: 
03/18/97 W/Ol/Y7 
04/22/97 04129197 
05/06/97 05/13/97 
05/20/97 05/27/97 
06/03/97 

To: 

Address: 

I 
Brian Finlayson, ES IV 

I California Dcpartmcnt of Fish and Game 
Pcsticidc hwktigdion Unit 
Ranch0 Cordova, CA 95670 

Report Date: 06/ 13/97 

Remarks: 
Water samples were collcctcd by ,Department of Pesticide Regulation (DYH) staff from 

April 1 - June 3, 1997 during a routine pesticide and toxicity monitoring study. Samples were 
analyzed for pcsticidcs by DPR staff. Water quality and acute loxicily were determineYt by 
Aquatic Toxicology Laboratory (ATL) sbff. The control water was ATL well water. Static 
toxicity tcsta (96-h) with 48-h rcnewai of undiluted water samples were p&armed using the 
cladocerans Cerhdaphniu dub&.; 

I@SUL’L’S 01; UXAMlNATlON 

Water samples were analyzed fo{ specilic.conductivity, total 4kalinity , total hardness and 
total ammonia (Table 1). The water quality da& did not indicate any specific condition 
considered ddeterious to the tcsti organism. 

None of the undiluted samples from Colusa Basin Drain showed statistically significant 
mortality in the C. dubia tesw (Table I), except the blind spiked samples. Blind blanks 
SOS2097-1 (#161-0801) and $052097-2 (#161-0802) induced no mortality but bhks SO52097- 
3 (#161-0803) and $052097-4 (16 lW04) caused 100% mortaiity . Survival in the control 
water was above 90% in all successful tests. 

20-d EOLt-989-9r 1lV - wa L=D 99:9x L6-so-daS 
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Table 1. Water quality and 8cuto toxicity of undiluted sample to the cladoceran Cer’oddphnfa dubid. 

Survival 

ii 
Sample Sample Control Undiluted 
- 

2 
-Waterm 

I 5030497-7 Water 100 100 . 12 

: 
10 3033197-l Water 90 100 19s 

rb 
-ii- 5042297-l . --_._ -..-- Uater .__ _ _ .__ 100 r-- 100 ------ -. . _...- ..-. 132 .._.._ - 

r- 

: 

so42997-1 

SO50696-1 

SO51396-1 

so52097-1 

sos2097-2 

5052097-3 

so52097-4 

so52097-s 

5052797-1 

SO60396-1 

Water 

Hater 

Water 

Wata2 

Watei 

Wate2 

Wettrb 

Water 

Water 

Water 

100 

100 

100 

160 

90 

90 

90 

100 

100 

100 90 200 
100 90(duplicate test) 

100 ' _' -1 154 

100 -- --. A27 

100 -i 162 

95 1s 

95 13 

0* 11 

0+ 11 

100 160 

100’ 158 

10 

196 

124 

142 : 

132 .'. 

186 

14 
._. 

12 

10 

10 

164 

148 

208 

37 eo.050 

602 

470 
___--.- 
563 I': 

553 

542 

36 

0.135 

0.053 

.-0.052-. 

0.057 _. 

0.085 

co. OS0 

36 <o. OS0 

35 co. 050 

36 co, OS0 

610 0.089 

474 eo.050 

756 o.os2 

' Total alkalinity and total hardness reported in mg/L C~CO s; 
total ammonia reported in lag/L N. 

specific conductivity reported in JJS/CIUI and 

' BlLnd blank 
* survival significantly less than the control group (P < 0.05). 
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PESllCllX INVES-I’IGATIONS UNIT 
ENVIRONMEZNT~ SERVICES DfVISION 

Charlie Huang, Ph. 13. 
Environmental Specialist 

CC: John Sanders 
Department of Pesticide degulation 
Sacramento, California 1 

Huang:CH 

Fiile: C. Huang, ATL; PIU Ch+ 
I 

EOLt-989-9t 
4 

1lW - 9da ~=3 99:9x L6-go-daS 
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APPENDIX F 

CALIFORNIA DEPARTMENT OF PESTICIDE REGULATION 
Environmental Hazards Assessment Program 

Laboratory Project Plan and Protocol for the 1997 Rice Pesticides Monitoring Program 
Study #161 

February 1997 

Organization and Responsibility 

KayLynn Newhart is assigned Environmental Hazards Assessment Program (EHAP) laboratory 
liaison for the Department of Pesticide Regulation. Her duties include: Reviews laboratory 
QA/QC plans and QA reports; meets or communicates with field sampling consultant and sample 
custodian to evaluate progress and resolves problems; submits QA reports to Nan Gorder. 

Nan Gorder is the agency contact person and project leader for the rice pesticides program for the 
Department of Pesticide Regulation. Her duties include the overall responsibility of agency 
communications and project changes concerning this monitoring project. 

All laboratories should report all analytical data and information to KayLynn Newhart. 

Protocol 

The monitoring program shah follow the approved written EHAP protocol (Appendix 2). 
Changes to the protocol must be approved by the EHAP. 

Quality Assurance Objectives 

Each laboratory will use their method detection limit (MDL), instrument detection limit (IDL) 
and a reporting limit (RL) for each analyte as documented in their approved 1995 analytical 
method. 

Method Validation 

The mean and standard deviation (s) values from the 1995 method validation study will be used 
to set warning and control limits at +\-2s and +\-3s. respectively. Each laboratory will be 
required to notify the EHAP laboratory liaison of any changes or procedures made to the 
1995 analytical method before analyzing any field samples. 



Continuing Quality Control 

APPENDIX F 

Accuracy is defined as a determination of how close the measurement is to the true value and is 
often described as wrecoverv. Accuracy is to be expressed as Percent Recovery (%). All 
calculated values for accuracy shall be presented with the analytical results. The equation for 
calculating Percent Recovery is as follows: 

-------------------------------------- 
sample concentration 

Percent Recovery (%) = x loo 
matrix spike concentration 

Accuracy will be assessed by requiring each laboratory to analyze two matrix spike samples per 
analyte for each extraction set of up to twelve field samples (Appendix 1). 

Accuracy control charts will be plotted by EHAP for each chemical and method and for each 
control sample matrix. The warning and control limits are established as listed in the method 
validation section. If any continuing quality control spike recovery is not within the limits of 
these criteria, the following is required: 

1. 

2. 

3. 

4. 

5. 

A check shall be made to be sure there are no errors in calculations, surrogate solutions, 
and internal standards. A check shah also be made on instrument performance. 

All affected data shah be recalculated and/or the extract shall be reanalyzed if any of the 
above checks reveals a problem. 

All affected samples shah be re-extracted and reanalyzed if none of the above is 
identified as a problem. 

AU analytical data shall be flagged as “suspect” if the accuracy still does not fall within 
the limits of the above criteria. The laboratory QA officer shall notify the EHAP QA 
officer within one working day after discovery of “suspect” data. 

If an unacceptable value cannot be corrected, additional samples may be analyzed to 
determine the validity of the original sample results. 

The calibration curve should be prepared such that one standard is at the reporting limit and one 
is higher than the highest expected amount. If after initially shooting the sample extract the 
concentration of the analyte falls outside the calibration range, the sample should be diluted so it 
falls within the calibration range. Each laboratory shall notify the EHAP laboratory liaison of 
any changes in their 1995 calibration procedures. As an interlaboratoty quality control check 
a minimum of ten percent of the total samples collected may be analyzed by a second laboratory 
for verification. CDFA laboratory will analyze split samples for molinate, thiobencarb and 
carbofuran. 
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In addition, three rinse blank samples will be collected from CBDS during weeks 3,6, and 10 to 
check for potential field contamination. Blind matrix samples will be routinely submitted to each 
laboratory to check for accuracy. 

Background surface water will be provided by EHAP to the laboratories and used for control and 
fortification samples. 

Backup field samples collected and stored during the study may be analyzed if sample breakage 
occurs or if sample results between the primary and quality control laboratories are dissimilar. 

Audits of the field sampling and lab analyses may be conducted. 

Reporting 

Results of field sample and continuing quality control analyses shall be reported to the EHAP 
laboratory liaison within 21 days of the date samples are received at each laboratory. Each 
laboratory shall submit legible, organized reports which contain analytical results of all samples 
received from EHAP. Analytical results are to be expressed as ug/L to three significant figures 
for all samples. Positive matrix blank results shall be reported. Do not correct field sample results 
for background levels. Indicate if the results have been adjusted for spike recoveries. Each 
laboratory shall notify the EHAP laboratory liaison of any changes in their 1995 
procedures for reporting sample results including number rounding procedures. The report 
shall evaluate the quality of the individual sample data, based on the method validation analyses. 
The reports shall include the following: 

1. 

2. 

3. 
4. 

5. 

Chain of custody (COC) forms; all analytical results are to be reported on the COC, 
including the name of the person extracting and analyzing the sample, date of extraction 
and the date of analysis for each sample 
Records of any quality assurance problems and questions pertaining to the samples 
analyzed 
Calculations of accuracy 
Reporting Limit (RI.,); for those samples that contain no detectable amount, write “ND” 
and indicate the RL 
Case narrative, if the data requires it 

In addition, the laboratory shall be prepared to provide to the EHAP lab liaison all sample 
custody paperwork, records of times and dates of analyses, and raw data pertaining to both the 
analyses and the quality control checks within 10 working days after the information is requested. 
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Archives 

All backup samples and sample extracts shall be stored frozen or refrigerated until EHAP 
authorizes their disposal. 

All raw data, including chromatograms, memoranda, notes, worksheets, and calculations that are 
necessary for the reconstruction and evaluation of the study shall be archived at each respective 
laboratory for at least three years. 
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1997 Rice Pesticide Continuing Quality Control Procedures 

Using background surface water, each laboratory will generate and analyze the following blank 
matrix and matrix spikes with each extraction set in order to determine accuracy over the 
duration of the study. All continuing quality control data will be submitted to the EHAP 
laboratory liaison with each extraction set. Make sure individual field sample numbers are 
clearly identified with each set. 

Methyl Parathion and Malathion 
FA 

1 blank and 2 matrix spikes 0.2 ppb 

Moliuate 

1 blank and 2 matrix spikes 5.0 ppb 5.0 ppb 

Tbiobencarb Valea 

1 blank and 2 matrix spikes 1 .O ppb 1 .O ppb 

Carbofurau 

1 blank and 2 matrix spikes 1 .O ppb 0.5 ppb 
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RICE PESTICIDES MOiVITORI..G 1997 
Water Sample Schedules 

SCEDULE I (molinate, thiobencarb, carbofuran, methyl parathion, malathion) 
9 liters total 

Site: CBDS 
Dates: June lo,24 

Sites: SRl, BS 
Dates: April 22,29 May 6,8, 13, 15,20,22,27,29 June 3,5, 10, 12, 17,24 

Primaria 
1) molinate (ME) 
2) thiobencarb (TB) 
3) carbofhn (CN) 
4) methyl paratbionhalathion (MPLMN) 

Backups 
5) acidified (BAl) 
6) acidified (BA2) 
7) unacidified (BUl) 
8) unacidified (BU2) 
9) water quality 
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SCHEDULE II (molinate, thiobencarb, carbofuran, methyl parathion, malathion + 
toxicity) 
IO liters total 

Sampling Site: CBD5 
Dates: April 22,29 May 6,13,20 June 3 

Primaries 
1) molinate (ME) 
2) thiobencarb (TB) 
3) carbofuran (CN) 
4) methyl parathion/malatbio~ (MP/MN) 

Backups 
5) acidified (BAl) 
6) acidified (BA2) 
7) unacidified (BUl) 
8) water quality 
9) Toxicity (2, l-liter amber bottles) 



Appendix 2 

SCHEDULE XII-QUALITY CONTROL (molinate, thiobencarb, carbofuran, methyl 
parathion, malathion) 
11 liters total 

Sampling Site: CBDS 
Date: April 24 May 1, 15,22,29 June 5, 12, 19,26 

Primaries 
1) molinate (ME) 
2) thiobencarb (Tl3) 
3) carbofuran (CN) 
4) methyl parathion/malathiqn (MFVMN) 

Quality Control 
5) molinatehhiobencarb (ME/TBX) 
6) carbofuran (CNX) 
7) methyl parathion/malathion (MPIMNX) 

Backups 
8) acidified (BAl) 
9) acidified (BA2) 
10) unacidified (BUl) 
11) water quality 
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SCHEDULE N-QUALITY CONTROL, RINSE BLANK (molinate, thiobencarb, 
carbofuran, methyl parathion, malathion) 
I6 liters total 

Site: CBDS 
Date: May 8 

Primaries 
1) molinate (ME) 
2) thiobencarb (TB) 
3) carbofuran (CN) 
4) methyl parathion/malathion (MP/MN) 

Quality Control 
5) molinatehhiobencarb (MEKBX) 
6) carbofuran (CNX) 
7) methyl parathion/malathion (MP/MNX) 

Backups 
8) acidified (BAl) 
9) acidified (BA2) 
10) unacidified (BUl) 
11) unacidified (BU2) 
12) water quality 

Rinse Blanks 
13) molinate (ME) 
14) thiobencarb (TB) 
15) carbofkran (CN) 
16) methyl parathion/malathion (MP/MN) 



Appendix 2 

SCHEDULE V Rinse Blanks and Toxicity (molinate, thiobencarb, carbofuran, methyl 
parathion, malathion) 
15 liters total 

Sampling Site: CBDS 
May 27 

Primaries 
1) molinate (ME) 
2) thiobencarb (TB) 
3) carbofuran (CN) 
4) methyl parathion/malathion (MP/MN) 

Backups 
5) acidified (BAl) 
6) acidified (BA2) 
7) unacidified @WI) 
8) unacidified (BU2) 
9) water quality 
10) toxicity (2 liters) 

Rinse Blanks 
11) molinate (ME) 
12) thiobencarb (TB) 
13) carbofuran (CN) 
14) methyl parathion/malathion (MHMN) 
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Appendix 2 

SCHEDULE VI-RINSE BLANK (molinate, thiobencarb, carbofuran, methyl parathion, 
malathion) 
13 liters total 

Sampling Site: CBD5 
Dates: June 17 

Primaries 
1) molinate (ME) 
2) thiobencarb (TB) 
3) carbofuran (CN) 
4) methyl parathion/malathion (MP/MN) 

Backups 
5) acidified (BAl) 
6) acidified (BA2) 
7) unacidified (BUl) 
8) unacidified (BU2) 
9) water quality 

Rinse Blanks 
10) molinate (ME) 
11) thiobencarb (TB) 
12) carbohran (C-N) 
13)methyl parathion/malathion (MPIMN) 
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I c EMERGENCY RELEAS& 

- . 

Field locatron; / 
:!Atiach detailed 

Chemical applied: ,,&&&+,,A 
Rate of application:- 
Data of application: .5 . .3 ‘t - 97 
Average wafer depth at 
time of appkation: A ” 8 

.’ 

,Chemical applied: 
Rare of application: 
Date of application: 
Average warer dep 
time of application 

Chemical applied: LQ%,~ c;r SC- 
Rate of application: Lc, t?!2/ 

s- 27 i =jl Date of application; 
Average water depth at 
time of application: 6. rl 

Chemical applied: 
Rate of application: 
Date of applicasion: 
Average water depth ar 
time of a,oplicafipn: 

. 

Starting date of emrgency &~a: 6 a* 3 -9 7 ’ 
-. 

Acres in field: / T/,; Laser leved? Yes Q No b 

Type of irrigation System: 
I . 

Date flooding began: 

Flow through IS--Recycle 0 Static Cl Other Cl 

No. of days it takes to fill field: e _ 

at led to emergency release* 

Steps that can be taken to prevent emergency releases from this field in future years: El 

. &I 
Recommend&ion (artached) by: . &..d., - f C?-fl, ’ c c -. 

Application by: 

Approvedby: 



IULU LU IlUJ uJl.1 vcl- I . ILL NCl.33U-bbL’bUY4 NOV 21897 11:03 No.001 P.02 
I , . *’ . . . . . .: 

l . 

. 
. 

Field location: 

Beginning date of reieasg: & 2-p 7 

Sire No.:* 27.A / 

Ending date: d-*&-e 

The grower must determine the amount of water discharged during the emergency 
release period. to do this, measure the width of each weir opened to allow the 
discharge. Then, on a daily basis, meesure the height of water flowing oever each 
we?. Record all information in the table below. 

Oate 

Width: I Width: . I 

Height Oate 
I 

Height DEM. tiefght ’ 
of warer of water of w2fer 

,;- . . . . 

A.. 
ii :. 



I-iUV LI ,=I( 1143 NO.UUL r.US 
-- 

. .I’ . a... 
l A ..’ ’ . . 

, 
. cr.. 

Field lo&on 
(Attach detail 

Site No.: gq/ ..i 

. . 

Chemical applied: 
Rate of application +fyfy-~;;~~;;;;;i;;; 
Date of 2pplicatiorr: 
Average water depth 2t Average water depth at 
time of appllc2tion: time of zpplication: 

1 _, __ .--__. ;a.- ,_.iLi, in:.v:--PI----...m.- .I------ .------- _-___. ..___. ~ -. --_---- ...*--eIC-.- --. --_I.. _. ,.. _,“... ,..e..... -_U.I . . ..I i_ 
‘,*;-I - --- 1 _I._ -i I_ II . ;’ ,’ ,‘CherniCa, 2ppliea:, 2~-~ ok~ : , . _ Chem,cij ‘ap,pii~~~ :_I ; . .” : , :‘.” ;’ 1:::. 

- Rate of application: I Idal - Rate of applic2tlon: . 
Date of 2pplicztion: Oate of applic2rion: . 
Average water depth et Average water depth 2t ’ 
time of application: rim6 of. application: . 

StafQng date of emrgency relisse: &pj7 * . 

;:.. 
Acres in IT&d; d70 Laser loved? Yes’@ &.Cl 

I. .L Li . .” 
Type of irrigation system: a Flow through 0 Recycle@ Static ci Other-d 

‘. 7 ;.’ 

Date ftooding began: No. of deys it takes t: fitI field: -. . 

Describe p.%oblem that led to emergency. 

. 

-. .: . 

Steps that can be taken to prevent emergency releases from this field in future years: 

c 
\ t Recommendation (attached) b.y:s&mrH I t 8 bh &&#&f -3 

Application by: CrROwERS AR . . . 

Grower’s sig 

Approvedby: 

I 
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TAYLOWtliTILlZERs OORLANO FERTILIZER 61 CHEWCAL 
at%ftlStlAN & HURSH 

PEST CONTROL RECOMMENDATIONS 

LOCATION OF DELIVERY e.... . . ..a ..a---.- ---a . . . 

DATE TO BE DELIVERED -... __ 19 APPLIED OY -N . ___ ._ . . . . 

@ PEST(S) TO BE CONTROLLED 

@ APPLtCAflON DATE 

@ FIELD POSTING REOUIREMENTS 

INFO TO SHOW ON INVOICE -. - . . . 

@OAyS BEfORE WRVEST 

--.-, 

EXPIRATION OATE: 

-0 RE.ENTRY INTERVAL 

. . . @CROP ROTATION RESTRICTION ._ - - --- 

nEMAi(KS: rt&Z~~DS AND/OR AESTAICTIONS. ETC.) 

0 1 Hidlly loxic IO b0Cs 
0 2 
0 2 

Toxic to hi&% fish or wildlife 
b4 nua apply uhcn irr@tlng or run-off II Ilkelv to occur 

0 4 ,Do nor allow drifr ro sorghum 
0 5 Curoff dntr rppliar be Isbcl) 
m 6 00 tint irrigStc f0r ut Icorc 5 devr*aftcr l ppfiutlun 
0 7 Ou nut ptont crops other than corn 01 milo rho following verr 
0 6 Da not irigrtr’ far bt I-1 10 clsvs dftcr cppliccti0tr 
fJ 9 Do not sEf+ W0~ susocptibia or dcsirrble plants 
0 16 Do not allow IO drift onre humens, susceptible . 

plttlllr or anlmnls 
0 11 Keep out of l&es. ponJr or rtroums 
0 12.h not ap@lyl%4wn wlnd lr awr MPH 
0 12 C~ls fmd~y WI lreubd urce may bc killed 
0 14 00 not apply more thsn onto per se- 
a.15 00 I~t WPIV’~~O~~ ttwlr ulIu w~cutrine 
0 16 00 not USC on corn reul stack 
q i7 00 not bnplv w)con foliegc. bcrk or brenchcs arc wet fdcw. rain. etc.) 
0 16 Oo not feed rroetrd foll*ga 0r straw (0 Ii-lock 
0 16 Do IW plunt smell gmins, @ruses or onions for 10 months 
0 20 O0 1101 Plrnr mil0, Wn, beets, ruut crups or spirmch fur 12 munths 
D 21 My ceusc Jlcrgie react/on to ram0 penple 
D 22 Do not mdv whon tumparaturoc am below 40 F or rtmvcLP 

duricrg or rhnrtlv rftrr cppllution 
0 23 00 not wplv dtcn phu mu strawI &I tn wind, drou&i, 

nmIsUw ur ritpid chrngs in tcmpem(un 
0 24 00p mtntinn not* tra8 lubcl fur dctcilr) 

‘6 TIWS product Is corrosive to oc reects wlrh certrin meln~‘i& Isen* Iawl) 
-6 Clasod rvrtem rrquirad 

0 27 Rcsvlcccd use Postleide (EPA) 
a 29 Rmwirmnl to hold mtcr (see IBM) 
0 28 lba~rdous Arob invalved 

@ CR11 kRIA USCD FOR DE1 ERMINING NE!ED POR RlZCC)MMENOATIDN 

0 1 Sweep net taunts U 3 Prevrnlbtive 
0 s Pheromd’br . 

0 2 Leaf or fruii counts H 
othnr IrqpS 

4 Field observation q ,‘6 Soil sempllng 

WS WARnANT ONLY TWA? THIS IYCUMYbNDATION IS CUMRCCT fOll TMC YCClflC CfST -08 1 
UULI(IISOMOM. WI MI NIW llliWONUlLS Coil TN8 O#UlWkM OH AffLICAlOtl lM~c(IlV; 
MIXINQ OR ARCVINI). fJR AP?I lCATION NM IN AtZOMhANC8 WITH THIS ~LCUUYkI)OATlON.. 
l.ASaL INSTRUCTIONS OR ANV I.‘X?AL OII STATS cII‘lULATI(Y(S. M ARC NOT I’KSPONSI~LC r0(b 
I--II4 CULlURAL MACTICSS. APPLICATION IMOb” AOUUUL WCA,IdLIl CONUlltONS Ull TC 
~MbYY)(ON~ClhU.U”Ib I UAMAUL 10N~(OII”U”INfibIhLU‘.UW ANVOl,ICIl~A~OIISYLV~~ 
oun cwmm. 

@ CERTIPICATION Of- ALI &AI IVtS. .- . 

I cerfI!y fhaf rlfernrfiwo 8nd’mitigating tnea~uree fhsf woufd ruf~fafiff~fly 
lossen any aignilicwnf rdvorso imp8kf on tho onvironmenf heve been con-” 
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ATTAcmENT 7 

Beginning date of release: p/r * 97 Ending date: f-&9-97 

The grower must dotenine the amok; of water discharged during $he emergency release period. 
- _ - ,e_ 21 _,: p,.y ., - ., I- “, -. 

’ tibasure tho’hbight of wat&r floivitig o&da& ti&r. Record all’iiifoknation in the t&Ii bbloti ’ 

I fi2J 8 I AM /tP 1 
. . 

t 
1 . I 

I JJ&&. I//” I 
1 Width: f4/ ” &&&. I 

I 
I 

1 Height 1 1 1idght 1 
Date I af-r I 

‘“I Height I 
Date I of- I I or&q&J 

,.; 

I ‘1’. I I I .- I I 

b-- 
-. -.--. .--m... -I -.- . .--.-... 1 

‘I I I 

t I I . 1’ I,! 
I 

! I 

I I I I I I I 
I 

t I ‘I - I I I I 
1 I I I I I I . . 

. 

I 
. 1: 1. 
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Chemical applied: Chemical applied: F&//d4 A a 
Rate of application: /Q /bJ be/ LI/~ r(r 2&h, 
Date of application: X-23:97. -.-- ___. -___ 

:,- .. 

8t time of rppllcation: 

Chemical applicd:&&*r ,H 1 LO n del/ 
Rate of application: 2 I. 5’ lbr 1 /,L rz3 
Date of application: fl 
Average wares depth 
at time of application: 

Average waler depth: d/ 3 &‘r // wkk c T:- ‘- ‘. ii. 
at lime of application: i.0 a 4045~~ f c A , : :. 

Chemical applfcd: Fut* da F 
Rate of application: fct ! 6s ICY L rrti on 2 QA L 
Dale of application: Y - 2 3 - 9 7 
Average water depth dry f; v id b k t Q 
at time of application: : ti -ee P &/A f* ;;I 

93 Starting date of emergency relessc: Z-K- _ 

+j& of irriga*i&, system: Flow through Recycle Static - L/r (.& 

“i 
hte flooding $gan: 
.! 

ti 2 3” fl ? . Ho. of days it takes to fill field: ’ :-‘7 


